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When consolidation was first suggested, away back in the 
last century, it was the M. C. B. Association that offered 
the protest and prevented the amalgamation. But that was 
before the days of the representative member. When he 
came he lifted the M. C. B. out of its position of secondary 
importance and has steadily advanced it to the commanding 
one that it now occupies. The representative members of 
the M. C. B. Association are the controlling membership 
of the sister association, and they have nothing to fear from 
consolidation. Membership has become practically inter- 
changeable in the two and the status of the individual would 
hardly be affected in a single instance by a consolidation. 
There are other points to be considered, however. The im- 
portance of the individual car builder may suffer a partial 
eclipse and the master mechanic or superintendent of motive 
power be exalted, but there are many who think the car 
builder’s department would be pushed to the front by the 
change. There is so much more in common between the rail- 
Ways as to their cars than their locomotives that the car 
cannot be obliterated. In fact, of so much more importance 
is the car department in this respect that fears have been 
©spressed that, in the course of a few years, the subjects 
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pertaining to it will become so pressing that they would 
crowd out the purely technical matters belonging to the loco- 
motive, and usurp all of the time allowed to the conven- 
tion of the consolidated association. Its work would be 
legislative; and this always supersedes the technical in in- 
terest, if not in importance. The locomotive man might 
become so absorbed in the legislative work of the car de- 
partment that he would have no time to discuss the techni- 
cal work of his own department. It is a difficulty that 
could, of course, be provided against in the constitution, 
but even constitutions are susceptible of amendment. All 
the discussion of the question tends to show clearly that 
no one can much more than guess at what would be either 
the larger or the smaller effects of consolidation. 


The report of the secretary of the Master Mechanics’ As- 
sociation refers to the scholarships which have been estab- 
lished at technical schools, with bequests made to the Master 
Mechanics’ Association for the purpose, All these scholar- 
ships are now well filled; and the reports showing the good 
progress of the young men to whom they have been awarded 
are encouraging. The number of those who are given a techni- 
cal education in this way is comparatively small, compared with 
the large membership of the association, and if more promi- 
nence were given to this kind of philanthropic work, it is 
probable that more scholarships could be established. While 
the members as a rule cannot be regarded as a wealthy class, 
there are doubtless some who are getting well advanced in 
years who have no families to provide for and who would be 
glad to help educate worthy young’ men who desire to obtain 
a technical education but are unable to bear the expense. 
The same is true of other railway officers, and a good example 
for them is seen in the scholarships established by the late 
Frank Thomson, a former president of the Pennsylvania 
Railroad, and who was once a motive power officer. If the con- 
ditions surrounding such scholarships were more generally 
understood by railway men, they probably would take more 
interest in increasing the financial assistance given toward the 
work of railway education. 


The very wide difference between theory and practice was 
emphasized by the discussion on ash pans. In the reviews of 
the drawings of the several devices that have been submitted, 
the operating efficiency had to be regarded almost solely from 
a theoretical standpoint. When these devices were put into 
shape they started at once to lose that shape, through the 
influences of heat and cold and fire and water. The dis- 
cussion was a tale of woe. No one could take the floor and 
assert that a satisfactory mechanism had been found, though 
any man having one was urged to do so. The plates crack, 
the doors warp, the sides burn through, the operating mech- 
anism sticks, and there is trouble all along the line. Hot 
coals and incandescent ashes drop out and set fire to trees, 
to dry material on the right-of-way, to stations and other 
adjacent buildings. The railway*regulators and walking dele- 
gates tell how nicely the law works and how simple a matter 
it is to keep things so snug and trim that not even a breath 
of hot air can escape. Meantime, the motive power officials, 
who have to deal with the actual conditions, are constantly 
worried by chronic ash pan failures. What are they going 
to do about it? Well, the only thing, apparently, that they 
can do, so long as the ash pan law is not repealed or declared 
unconstitutional, is to go on trying to obey it. The lawmaker 
knows he can promote his own political interests by voting 
any measure that somebody says will alleviate the position 
of the man who works. The ash pan law is not alleviating 


the position of the man who works, and it is costing the rail- 
ways from $50,000 to $100,000 each. 
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THE USE OF SUPERHEATED STEAM IN LOCOMOTIVES. 





The application of superheated steam to locomotive engines 
is a comparatively recent development, and at the present 
time is exciting considerable attention. The tests made by 
different railways, and the experiments at the Purdue labora- 
tory have all served to attract attention to this matter. 
Superheating in stationary practice is comparatively an old 
expedient, having been used by engineers perhaps fifty years 
ago. Its use was temporarily abandoned on account of its 
destructive effect upon the lubricants then employed, and 
the further fact that compounding seemed to promise more 
immediate returns. Interest in it has been revived during 
the past ten years, and it is now used extensively in most 
important plants. Its advantages are too well known to 
require much discussion. The disintegrating effect which it 
has on low grade oils, and consequent difficulties in the lu- 
brication of valves, have been largely overcome by the use 
of better oils, and by changes in the design of the valves. 
Superheated steam! also has a disagreeable way of finding 
an exit through ordinary packings and gaskets which neces- 
sitates the use of some metallic material. 

The advantage in-the use of superheating has been shown 
to consist largely in the prevention of initial condensation, 
in other words, the furnishing of dry steam at cutoff. To 
carry it much further than this in stationary practice is of 
doubtful value. There have been instances where steam has 
been used which showed superheat at the exhaust pipe, as 
is the case with the engines of the White steam automobiles, 
but general stationary practice favors the use of from 100 
to 150 deg. of superheat. The annoyances occasioned by 
higher temperatures will sometimes more than offset the sav- 
ing of steam. It is, however, well understood that the gain 
from superheat is in direct proportion to the tendencies and 
opportunities for radiation and condensation of the steam. 
An engine which labors under conditions favorable for wet 
steam profits more by superheat than does one of better de- 
sign. The locomotive offers a peculiarly attractive field for 
this kind of improvement. The exposure of the cylinder and 
steam chest, and the large radiation which results from mo- 
tion through cold air mean considerable condensation and 
consequent wet steam. The high temperature of the waste 
gases, on the other hand, furnishes the remedy. 

It is too early to predict the best form of superheater for 
general use, but experiments thus far prove pretty conclu- 
sively that some form of superheater should be used. Road 
tests made on the Union Pacific recently have shown, for 
an average superheat of 130 deg., a saving of 14 per cent 
in coal and of 23 per cent in steam. The degree of superheat 
increases with the speed on account of the corresponding 
increase in draft. 

Experiments made on the locomotive at the Purdue labora- 
tory, and reported by Dean Goss at the last convention of 
the Master Mechanics’ Association show that the substitu- 
tion of superheated for saturated steam will insure an in- 
crease of from 10 to 15 per cent in the amount of power 
developed, and a reduction in the water consumption of not 
less than 5 per cent, accompanied by no increase in the 
amount of fuel. The degree of superheat in these experi- 
ments averaged slightly over 150 deg. From these tests, and 
those subsequently made on the same engine, it is evident 
that the limit of economy has not been reached, and that 
still higher degrees of superheat will be justifiable. As far 
as these experiments have been carried, the consumption of 
water and coal has diminished as the superheat has been 
increased. Just how far this law will hold remains to be 
seen, and will be made the subject of further experiments. 
There may come a point where the disadvantages of such 
high temperatures will outweigh the advantages. 

Some difficulty was experienced in the Union Pacific en- 
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gines by the cutting of the valve seat, and it was found 
necessary to substitute bronze for cast-iron, and to furnish 
additional facilities for oiling. In stationary practice, it has 
been found advisable to use poppet valves for steam tem- 
peratures of over 500 deg. F. It may be necessary to make 
some such change in locomotive practice in order to render 
all the advantages of superheat available. It is safe to pre- 
dict, however, that the expense of maintaining superheat 
will not be as great as that of carrying extremely high pres- 
sures, and that the economy will be greater. The future will 
probably see the use of steam of moderately high pressure 
coupled with a considerable degree of superheat. 





IMPROVEMENTS IN DRIVING BOX AND FRAME 
CONSTRUCTION. 





Mr. Bentley’s paper on locomotive frame construction, 
while principally an investigation of the best American prac- 
tice in the design of frames, driving boxes, wedges and bind- 
ers, is full of suggestions for radical departures from the 
prevailing practice, and describes improvements which have 
resulted in a material reduction in locomotive repairs. Un- 
fortunately the paper is not illustrated. The drawings of 
the original features of the improvements referred to would 
assist in a better understanding of them. 

The driving box with removable bearing was illustrated 
in our issue of June 3, 1910. The proposed increase in 
the bearing area of shoe and wedges is one already well 
established in foreign practice, and the Pennsylvania Rail- 
road has for some time used frames with pedestal jaws 
wider than the main frame rails. With cast steel frames 
it is an easy matter to secure this extra width for the 
driving box bearing, but with forged frames it must add 
a considerable expense not only to forging but to finishing 
On the Chicago & Northwestern the pedestals of old engine 
frames have been increased in width 1% inch by riveting 
on each side a %-inch strip of cold rolled machinery steel, 
and the flangeless shoe used with this is also made of 
machinery steel. The locomotives, passenger and freight, 
recently built for this line have the wide pedestals and 
flangeless wedges and shoes. The advantages of the latter 
are so manifest that it is surprising they are not more 
generally adopted, and the attention which “Mr. Bentley’s 
paper calls to the method of construction will doubtless lead 
to a greater interest in this radical reform in locomotive 
practice. 

On account of the enlarged bearing areas secured by 
flangeless shoes and wedges there is much less wear of 
those parts and of the pedestal jaws and the boxes them- 
selves, and the broken flanges of shoes and wedges are no 
longer a cause of removal and repairs, but it is possible to 
remove the wedge when necessary without taking down 
the pedestal brace. Another improvement which the paper 
suggests is the use of removable hub liners for driving boxes 
—that is a split and dovetailed liner which is adjustable, 
and can be removed without taking out the box. The main 
object of all these changes in general practice is to secure 
such construction as will make it possible to keep the lost 
motion well taken up and prevent knocking, which is re- 
garded as a frequent cause of frame breakage. They also 
prevent the frequent and expensive removal of drivers for 
box repairs, and make it possible to keep the engine in good 
running order until it is necessary to remove wheels for 
turning or removal of driving axles. The paper also takes 
up the subject of broken frames, frame braces and pedestal 
binders. It is so full of good and original suggestions that 
it is worthy of careful study. It should be regarded as the 
introduction of a subject which should be investigated by @ 
committee for a report at the next convention. 
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THE BALL MUSIC. 





The letter from ‘‘Dancer,” on the M. C. B. ball, which was 
published in the Daily of June 20, has been the subject of 
much discussion. A number of those who dance agree with 
our correspondent’s criticisms of the condition of the floor 
and of the music, but a large majority disagree with him en- 
tirely, especially about the character of the music played, 
and believe that the Entertainment Committee did exactly 
right in selecting popular airs for the dance programs. 

The Entertainment Committee occupies a position similar to 
that of a theatrical manager. The theatrical manager tries to 
give the public what it wants; that is his business. Now, 
the great majority of theatre-goers, even the most intelligent 
and cultured, do not care for the classic plays all the time, 
or even much of the time. They want Shakespeare occasion- 
ally; but for steady diet they prefer modern plays. The 
theatrical manager gives them what they want; and then is 
criticised by the lovers of the classics, because they think he is 
slighting the classic drama. Similarly, the Entertainment 
Committee tries to provide music that will please the great 
majority, and that is its duty; but the more successful it is 
in doing this duty the more sure is it to be criticised by those 
who have ears only for the classics—which, by the way, may 
have been the “popular airs’ of the day before yesterday. 

The Daily has no musical critic; but one thing we do know, 
and this is that the Entertainment Committee and the Old 
Guard Band have done their parts this year in a way that has 
been eminently pleasing and satisfactory to most of the con- 
vention visitors. Owing mainly to its great length of 400 ft., 
the acoustic properties of the ball room on the Million Dollar 
Pier are not perfect. Sound has to travel so far that while 
the people at one end of it are dancing to the music, those at 
the other end often are dancing to echoes of the music, which 
makes the movements of part of the dancers slower than the 
movements of others. The echoes also make the execution 
of the orchestra seem much inferior to what it actually is. 
Those with good ears for music who have heard the Old Guard 
Orchestra in the Blenheim Exchange, where the acoustic prop- 
erties are good, have observed that its playing sounds very 
much finer there than it does on the pier. The orchestra is 
made up of professional musicians, and they are good ones. 

While we‘are on the subject of the letter on the M. C. B. 
ball, we wish to say that we have received a number of anony- 
mous communications about various matters connected with 
the conventions. All these have been promptly consigned to 
the waste-basket; we will not publish any communication the 
author of which does not sign his name, not necessarily for 
publication, but in order that the editors may know his iden- 
tity. Our columns are always open to those, and only to those, 
who, having views to express on subjects of interest, are will- 
ing to take this paper into their confidence as to the source 
from which the views expressed come. 





CAR WHEELS. 





To THE EDITOR OF THE DAILY RatLway AGE GAZETTE: 

In your interesting editorial on car wheels for freight service 
in your issue of June 17 you say that it “is absurd to suppose 
that no improvement can be made in the chilled iron wheel.” 

This is only partially true. It may as well be confessed 
that there is a limit to the improvement of the chilled iron 
wheel, and such prominent roads as the Pennsylvania R. R. 
and the Norfolk & Westerh, which make their own wheels, 
have reached it, so far as the use of the materials out of 
which chilled iron wheels have been made is concerned. These 
railways make a car wheel without regard to expense. They 
use the best selected car wheel scrap, the best charcoal iron, 
the best coke iron and the best old steel rails, and with their 
great experience and intelligence in the mixing of these ma- 
terials are undoubtedly producing the best car wheel made 
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to-day; and yet these are the very parties who are most anx- 
iously seeking for something that will improve,their mixture. 
They have tried vanadium and titanium without results that 
are satisfactory. 

Something must be added to the present mixture if it is to 
be improved. You refer to nickel as being the new alloy that 
is “showing good results on the Pennsylvania Railroad after a 
year’s service” under precisely the same service as steel wheels. 
The results have been reported from time to time through 
your valuable journal in all their details. We are now pre- 
pared to say that the use of nickel has increased the tensile 
strength of the best mixtures heretofore used for chilled car 
wheels 50 per cent, and the mixtures in‘daily use 100 per cent. 

You remark that the superintendent of motive power can 
now seat himself very comfortably and “not worry,” because 
the steel wheel provides him something certain that he can 
put in the place of his weak chilled wheels; but, when it is 
remembered that a steel wheel costs the Pennsylvania R. R. 
an even $10 bill more than its chilled wheel does, we are re- 
minded of the suggestion that you can “change the spot and 
keep the pain,’ for the worry is simply transferred to the © 
financial end of the road, and when the financial end discovers 
that an improved nickelized car wheel that has demonstrated 
its ability under the most severe service on the Pennsylvania 
Railroad to do the work of a steel wheel at an additional cost 
of but $2.90 per wheel, there will be some significant inquiries 
as to why it is necessary to spend $10 more for each wheel in 
freight equipment. Rosert C. Torren. 





TO-DAY’S PROGRAM. 





MASTER MECHANICS’ ASSOCIATION. 
Discussion of Report on: 


Train Brake and Signal Equipment 9:30 A.M.to10:00 A. M. 
Individual paper on “Freight Train 
Resistance,” by Prof. E. C. Schmidt, 
University of TMMOIG © «oes ccna 10:00 A. M. to 11:00 A. M. 
Discussion of Reports on: 
Locomotive and Shop Operating 
OE 5 2 hers shee ow ons canna eee 11:00 A.M. to 11:45 A. M. 
Design, Construction and Inspec- 
tion of Locomotive Boilers .... 
Consolidation of Master Mechanics’ 
and Master Car Builders’ Asso- 


11:45 A. M. to 12:00 M. 


OLRM cI 2ierac ck econ Neo a aco owe ee 12:00M. to12:15 P.M. 
Resolutions, Correspondence, etc.. 12:15 P.M. to 12:30 P. M. 
Unfinished Business .........cceces 12:30 P. M. to 12:45 P. M. 


Bilection Of OGIEGrS ...6.ccccccce 
Closing TEXercises .......sccececees 


Adjournment. 


\ 12:45 P.M.to 1:30P.M. 





SUPPLY ASSOCIATION COMMITTEE APPOINTMENTS. 





The following chairmen of committees of the Railway 
Supply Manufacturers’ Association for 1910-11 have been 
named by the executive committee: 

Entertainment Committee—J. Will Johnson, Pyle-National 
Electric Headlight Company, Chicago. 

Transportation Committee—Joseph H. Kuhns, Republic 
Rubber Company, Chicago. 

Enrollment Committee—Oscar F. Ostby, Commercial Acety- 
lene Company, New York. 

The new finance committee will be composed of Albert C. 
Ashton, Ashton Valve Company, Boston (chairman); A. C. 
Langston, Jenkins Brothers, Atlanta, Ga., and Lucien C. 
Brown, United Equipment Company, New York. 

The following were named as members of the exhibit com- 
mittee: L. R. Phillips, National Tube Company, Chicago 
(chairman); Herbert I. Lord, Detroit Lubricator Company, 
Detroit, Mich., and Edward H. Walker, Standard Coupler 
Company, New York. 
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Proceedings. 


President Wildin called the second session of the Master 
Mechanics’ Association to order at 9.40 on Tuesday morning. 





WIDENING GAGE OF TRACKS AT CURVES. 





In 1906 a committee was assigned to act jointly with a 
committee of the American Railway Engineering and Main- 
tenance of Way Association, to consider: “The proper 
amount to which the gage of track should be widened on 
curves of different radii, and to secure the best results with 
engines having different lengths of rigid wheel base.” The 
present membership of the committee has been continued 
from year to year since the date of first appointment. 

Various joint meetings have been held, and the committee 
of this Association has from year to year reported progress 
to the convention. At the present time, however, it is pos- 
sible to make the final report for your approval. The sub- 
stance of the report was reported by the American Railway 
Engineering and Maintenance of Way Association, at their 
meeting last winter, and was adopted, so that, inasmuch 
as the subject interests the maintenance of way department 
more than it does the motive power department, it would 
appear to remain for this Association only to approve the 
report and the action taken. The recommendation is ay 
follows: 

“Curves eight degrees and under should be standard gage. 
Gage should be widened % inch for each two degrees or 
fraction thereof over eight degrees, to a maximum of 4 feet 
9% inches for tracks of standard gage. Gage, including 
widening due to wear, should never exceed 4 feet 9% inches. 
The installation of frogs upon the inside of curves is to be 
avoided wherever practicable, but where it is unavoidable 
the above rule should be modified in order to make the gage 
of the track at the frog standard.” 

The report was signed by: F. M. Whyte (N. Y. C. Lines), 
Chairman;F. C. Cleaver, W. H. Lewis. 





DISCUSSION ON WIDENING GAGE OF TRACK AT CURVES. 

J. A. Talty (Traveling Engineers’ Association): I have 
noticed in riding locomotives that they do not seem to take 
the curve in the winter time as they do in the summer. They 
seem to nose more on the wheels, especially when the rail 
is frosty. I assume that the adhesion between the rail and 
the wheel has greatly decreased and they seem to slip from 
one side to the other and not take the curve, which would 
indicate a very severe strain being brought on the rails. 
There is a question in my mind if widening the gage on 
curves would not bring a greater strain on the rails, espe- 
cially in winter time. 

C. A. Seley (C. R. I. & P.): Inasmuch as this matter has 
been passed on by the Maintenance of Way Association, a 
discussion of it would hardly be fruitful of results, and I 
move that the report of the committee be adopted and the 
committee be discharged. 

The motion was carried. 





STEEL TIRES. 





The committee appointed to consider specifications for steel 
tires has been in communication with the tire manufactur- 
ers, some of the committee visiting the tire works with the 
idea. of trying to work out specifications which it would be 
possible to enforce and not impose unnecessary hardships 
on the manufacturer or excessive cost to the purchaser. The 
results have not been encouraging, and we feel that any 
specification we could get up, to give any practical results, 
would require a test to destruction of at least one finished 
tire out of each heat. In view of the cost of carrying out a 
specification containing this requirement, we hesitate to offer 
it, and, unless it is the opinion of this Association that such 
a requirement, with the expense of enforcement, would be 
justified, we ask that the committee be discharged. 

The report is signed by: A. Stewart (Southern), chairman; 
A. S. Vogt (P. R. R.), William Moir (N. P.), E. D. Bronner 
(Mich. Cen.), and H. D. Taylor (P. & R.). 





DISCUSSION ON STEEL TIRES. 

F. M. Gilbert (N. Y. C. & H. R.): Our tire troubles have 
been very numerous during the past year. It is not neces- 
cary to enumerate the troubles. Most of the members have 
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had their share of them. Apparently the wheel load is in 
excess of. the strength of the material, and the tires do not 
give good service, at least large numbers of tires do not do 
so, possibly due to the increase of the loads. Some of the 
manufacturers, when you get them into a corner, say they 
can make tires that will stand the service and that they 
can make them in commercial quantities; others say that if 
they should endeavor to make them in commercial quantities, 
they could not begin to furnish the necessary tires to meet 
the demands. 

Mr. Bentley: Have any of the members made a special 
request for particularly hard or soft tires, according to the 
service into which the engine is going? It seems to me, 
an engine in switching service would require a very differ- 
ent tire from that of an engine in road service, and I believe 
some of the manufacturers recommend certain tires for cer- 
tain services. How has this worked out in actual service? 

H. H. Vaughan (C. P.): Steel tires are not like bar iron, 
or firebox steel, or other material that can practically be 
purchased in the open market. The number of manufactur- 
ers is limited, and it is a question in my mind whether it 
would pay us to go into the matter of specifications for steel 
tires. I think most tire-makers are giving us steel of good 
composition in the tires. The price we are paying for the 
tires is sufficiently high to make the question of the quality 
of steel put into them comparatively unimportant to them, 
and it has seemed to me that the chief thing about a tire, 
in our experience, is the amount of discard from the ingot 
that is used in making it, and the temper of the finishing 
process. We had a great deal of trouble with a certain class 
of tires from one manufacturer—the tires shelled out, which 
is, I presume, one of the troubles Mr. Gilbert refers to—and 
we discovered in conference with the manufacturer, that the 
tires that were made on a new mill, which had been installed, 
were giving considerable trouble from. shelling, while the 
tires made on the old mill were always free from that trouble, 
the inference. being that the tires on the new and more power- 
ful mill were finished at a higher temperature, and were not 
in as good condition for service as those finished on the old 
mill, in which a long time was taken in rolling down the tire. 
Now, it would be a difficult thing to demand anything of that 
sort in a specification, it is one of the things in which the 
manufacturer must work in coéperation with the user, and 
find out from the user which tires are giving the best results. 

We often get misled on the tire question if we go too much 
on the basis of 1-16 in. tire wear according to mileage in the 
case of tires from different manufacturers. The natural tend- 
ency, if you are driving the manufacturer to give a high mile- 
age per sixteenth inch, is for him to furnish a tire high in 
carbon, a hard tire. I feel that in comparing the service of 
tires we should obtain the composition of the tire from the 
manufacturer, and then judge results on tires of somewhat 
similar composition. If we do that we will get just as good 
results as by endeavoring to enforce a specification that very 
few of us would probably want to check up closely. It is a 
much easier thing to make a specification than it is to check 
it up on every shipment, and I believe that for tires we can 
get along just as well by keeping in touch with the people 
from whom we are obtaining them, and working with them, 
as by putting any specifications in force. 

We have our share of shelling out, and it has certainly be- 
come serious, especially under heavy tenders. We have found 
that the method of finishing the tire exerts considerable in- 
fluence on it. The quality of the steel makes very little differ- 
ence, so far as we can determine. We have had open-hearth 
steel of different methods and crucible steel, and all gave us 
trouble in shelling out if made on a rapid finishing mill. 
Either of the materials were much more free of that trouble 
if finished at a lower temperature and more care was taken 
in the finishing. It is a strange thing that on driver tires, 
so far as I know, we never have any trouble from shelling 
out, even with the excessive wheel loads we carry on the 
drivers. The trouble seems almost entirely confined to tender 
tires, and on the Canadian Pacific we notice a great difference 
between the summer and winter months. We have a large 
amount of track that gets frozen almost as hard as rock in 
winter, and during that time our shell-outs become a great 
deal more frequent. It is a question in my mind whether 
carbon steel can be made that will really stand that service 
under heavy tenders. At the same time we do notice a differ- 
ence between different tires, and that makes us feel that the 
trouble is one that is really up to the manufacturer and can 
be overcome by sufficiently careful workmanship and treatment. 

I am not sure that we are not giving the manufacturers 
rather too severe a job in expecting them to produce tender 
tires that will stand up on small wheels under heavy wheel 
loads, but there is a very great difference between different 
tires, or, perhaps, tires of the same material finished under 
different processes, in the matter of shelling out, and that 
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makes it look as though it were partly due to the structure or 
the quality of the steel. 

John Tonge (M. & St. L.): There is one point Mr. Vaughan 
has not touched upon, which no doubt he will recognize, and 
that is in the hard tire you don’t get the tonnage load over 
the roadway, as a rule, that you would with a softer tire on 
the same engine. It will make a material difference in the 
tonnage on the level, and more especially on the grades. 

G,. R. Joughins (Intercolonial): One of the most remark- 
able things we have noticed is the fact that we have very 
little trouble with driving tires. It is nearly all with either 
car wheel tires or tender tires, all of a small size, and I 
concluded from that, in the same way that Mr. Vaughan 
has, that it depends very much on the work which is put on 
the steel. Whether it is due to the much greater rolling 
which the driving tire receives, compared with the small 


tire, I don’t know, but we have tried a good many makes 


of steel, and some of them have been very expensive. We 
have bought steel tires which were the highest priced in 
the market, so far as we could find—of course, I mean the 
Canadian market, and that includes tires which we get from 
Europe—and the results have been no better with the high 
priced tire than with the cheap one. We are in very serious 
difficulty in the matter, because in the winter time a large 
number of tires give us trouble and breakages, and we are 
a little afraid of what the results will be. In the summer 
time we have practically no trouble. 

C. E. Fuller (U. P.): We have had the same trouble, and 
in discussing it with one of the large tire manufacturers, a 
man of a great deal of experience, he admitted that the tire 
for a tender wheel or car wheel was not suitable as a tire 
for a locomotive, and a locomotive tire was not suitable for 
acar wheel. The punishment that the tender wheel receives 
is terrific, and he intimated that the manufacturers could and 
would have to make a tire that would stand up under tender 
service, I believe that this committee should not be dis- 
charged, but should be requested to work with the manu- 
facturers and experiment to get a tire that will stand up 
under tenders. We have just gone through a severe winter 
and have had all kinds of trouble. If the wheel men realize 
that they have to correct the trouble, they will correct it. 
They are just as anxious to correct it as we are, and I know 
of no better way for them to get in touch with the true situa- 
tion than to do so through a committee. I make a motion 
that this committee be extended and instructed to work with 
the tire manufacturers with a view of getting a better tire 
made for tender and car service—one that will overcome this 
trouble. 

C. E. Chambers (C. R. R. of N. J.): Have any of the mem- 
bers had any experience with vanadium tires? 

H. T. Bentley (C. & N. W.): We have a set of tires on a 
switch engine, and from a report received the other day from 
the master mechanic, it appears as if there was very 
little, if any, difference in the wear of the vanadium steel 
tires as compared to other tires on the same engine, put on 
at the same time. The manufacturers, of course, try to tell 
us that the shelling out of tires is due to the locomotive 
department; that we are responsible for it. One man came 
to me and told me positively that if our wheels didn’t slide 
we would never have any shelled out spots. He happened to 
come around one day when we had a very bad case of a 
shelled out tire on one wheel, and on the other wheel there was 
absolutely no indication of sliding. Have any of the mem- 
bers used a heavier tire than 3% in. in thickness? If so, 
have they received better or worse service? We are afraid 
that by getting a very thick tire, like 4 or 4% in., the rolling 
would not be as good as would be possible with a thinner, 
or a 3% in. tire, such as we are using. 

Mr. Tonge: In the fall of 1884 we put two different tires, 
5 in. thick, in passenger service, the engine running every 


night. One of the men that ran the engine is now in the 
room. There was a great difference in the service of the two 
tires. One set, at the last report, had run over a million 


miles and they were still 2% in. thick. The other set, when 
a were about one-half worn, showed cavities around the 

F. F. Gaines (C. of Ga.): Several years ago I applied 
Some 4-in. tires to heavy switch engines; the results were 
not altogether satisfactory. The tires were unquestionably 
Softer and wore faster, and they wore irregularly; they didn’t 
Seem to be uniform and were evidently not as well worked 
as the tire of less thickness. Since that time I have kept 
down to 3% in. 

Mr. Chambers: What class of engine were the tires ap- 
plied to which Mr. Tonge mentioned? We have had in ser- 
vice for ten or eleven months a set of vanadium tires on a 
Consolidation engine weighing about one hundred and eight 
tons. They have not been turned as yet, but I see no per- 
ceptible difference in the wear of these tires from that of the 
ordinary steel tire, 
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Mr. Tonge: Our engine weighed 40 tons, was in our 
Chicago train service, running from St. Paul to Albert Lea, 
connecting with the Rock Island. 

Mr. Gilbert: Mr. Vaughan has, I think, recently intro- 
duced some passenger trucks on tenders, and I would like to 
ask if anyone can give any information as to whether the 
character of the truck has any effect on the wear of the 
tires. I know that we have comparatively little trouble on 
passenger equipment where we use passenger trucks, but 
since the introduction of the Diamond truck and high speed 
tenders, our troubles seem to have increased. 

Mr. Bentley::' The tire I mentioned as having been very 
badly honeycombed on one side, and not on the other, was 
under a pedestal type truck. 

Mr. Gaines: Is not the chief object in using vanadium 
steel to ensure a tire that will not break, rather than for 
adding to its wearing qualities? Has anyone any informa- 
tion as to the relative strength of the vanadium steel tire 
as compared to the ordinary tire? 

Mr. Chambers: I have no figures, but I would not care to 
pay the difference in the price of the tires to have the little 
assurance that when they got to a certain size they would 
not break. We have very little trouble with breakage of 
tires above the scraping limit. 

Mr. Bentley: We had during this last winter several cases 
of 3%-in. new tires breaking a clear break, something I 
never saw before in my railroading experience. 

Mr. Vaughan: I am not sure, but I have a feeling that 
there is a difference between the diamond truck and the 
pedestal truck in causing tires to shell out. We used the 
diamond truck on tenders, and as an instance of how severe 
the service is, on a rock bottom road bed in very cold 
weather we really gave up the diamond truck because we 
were not able to maintain it. We would chew the threads 
off the column bolts and even took pieces out of the oil 
boxes and that sort of thing. It was something awful. But 
the pedestal truck has given better service and those trou- 
bles have largely gone. On the division I am referring to, 
which is our worst division for those conditions, we have 
had less trouble recently with the pedestal truck with 
shelled out wheels, than we previously had with the diamond 
truck. Whether it is due to the tire having been made dif- 
ferently or not, or due to the truck, I am really unable to 
say, but I have a feeling that there is something in the 
amount of dead weight on the diamond truck which is pretty 
high. 

Theoretically, and I believe practically, the tender service 
is the most severe service we put the tire to. Theoretically, 
the strain on the tire is inversely in proportion to the diam- 
eter of the wheel, with a given load. For instance, the tires 
on a 34 in. wheel under tender weighing 20,000 lbs., are prac- 
tically strained as severely as the tires on a 69 in. wheel 
under a tender weighing 40,000 lbs. 

“We are blaming the tires for breaking, many times, when 
the trouble is really due to the wheel centers. We have had 
several cases of tires breaking during winter service, and in 
every case but one they have been on a light type of cast 
steel wheel center. If you will try shrinkage tests on the 
type of wheel center that was in use four or five years ago, 
with a light rim and spokes thinned down, you will find that 
it will collapse under the tire almost as much as you want. 
There is very little strength in the center to resist the force 
due to the load on the wheel. Many of the light designs of 
cast steel wheel centers will spring under the load of the en- 
gine in heavy winter weather and the tire will take part of 
the strain and bend. You cannot keep on bending a 3% in. 
tire with the weight of the engine on it, without starting a 
crack. It is my conviction that, in the case of the thick 
tires which crack, the cracks are due to light designs of cast 
steel wheel centers. When we had the cast iron wheel center, 
although it was not as strong as the cast steel, it would 
stand up under the load, not deflect; whereas when the builder 
began to lighten up the cast steel wheel center, there was a 
chance for the bending action. There is the same chance for 
the bending action in a good many designs of the forged steel 
wheel centers. We have found that the forged steel wheel 
center will collapse under the tire to an almost indefinite 
extent. We make our cast steel wheel centers as stiff as the 
old cast iron centers, and believe it is the right thing to do. 
We have also stiffened up the tender wheels by making them 
of heavy steel castings, to get sufficient rigidity to hold the 
wheels in shape under the loads they are subjected to. We 
have less trouble with tire breakages, in the case of the thin 
tire almost worn to the scrapping line, than we have with 
thick tires. 

Mr. Bentley: The two breakages I referred to were in the 
case of a new design of wheel centers, on new engines just 
from the builders. 

Mr. Vaughan: Were they stiff centers? 

Mr. Bentley: Yes, they were well-designed centers. 
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Mr. Gaines: All our breakages, with few exceptions, have 
been new tires or tires that had not been a very long time 
in service. It is seldom that a tire which has worn down 
near the limit of service will break. I also agree with Mr. 
Vaughan as to the pedestal type tender truck. I am a firm 
believer in that truck, and, in so far as the maintenance of 
the tender is concerned, it is Gheaper and easier to maintain 
than the diamond truck, and this must have its effect on the 
tire. 

A. E. Manchester (C. M. & St. P.): We have had our tire 
troubles, and we have had a few cases of the shelling out of 
the tires; our greatest trouble has been with uneven wear. 
This uneven wear occurs in the spongy, soft portions, which 
we have laid to the impurities in the tire, or, in other words, 
the ingot was not cropped close enough. We have no means 
of determining the different value of the different trucks, 
having in use but one type. 

C. E. Fuller: I move that the subject be closed and re- 
ferred to the executive committee for such action as they see 
fit to take. 

The motion was carried. 





SAFETY APPLIANCES. 





The committee regrets to advise having no report for this 
year, the reason therefor being that the whole matter of 
safety appliances has been pending in Congress, and up to 
this time has not been settled, so that we can know definitely 
what will be the rule of the Interstate Commerce Commis- 
sion. The safety appliance law H. R. 5702 has been passed 
and signed by the President, this act calling for notice and 
hearing, which at the date of writing has not been held, so 
that any work this committee might do with reference to 
establishment of standard safety appliances might be in vain. 
While the law in question apparently has special reference to 
freight cars, the principles underlying its application would, 
to a considerable extent, apply on defining these standards 
for locomotives. Hence, the committee has felt it inadvisable 
to make any report or recommendations until the law has 
been carried out by the Interstate Commerce Commission in 
defining and locating the safety appliances. 

The renort is signed by: C. A. Seley (C. R. I. & P..), 
chairman; T. H. Curtis (L. & N.); C. B. Young (C. B. & Q.); 
and Henry Bartlett (B. & M.) 





The President: There are but very few changes suggested 
by the Interstate Commerce Commission as regards locomo- 
tives. One of the principal changes is that of substituting 
buffing beam sill steps in the place of pilot steps, with grab- 
irons on each end of the buffing sill. There have been two 
preliminary meetings held in Washington with the Interstate 
Commerce Commission, the commission being represented by 
Secretary Mosely. I had the privilege of being present at one 
of these meetings, and had a representative at the other. There 
will be another meeting some time in July, possibly before 
the joint meeting of the executive committee of the 
Master Car Builders’ and Master Mechanics’ Associations is 
held, and more complete information will be at hand at that 
time. I think it would be well for this association to take 
the same action that the Master Car Builders’ Association 
took in referring the matter to the executive committee, with 
the suggestion that they prepare a statement which will be 
sent to each member, giving in full the attitude of the Inter- 
state Commerce Commission on the subject of safety appliances 
for locomotives. 

Cc. A. Seley: I move that the matter of safety appliances 
be referred to the executive committee. 

The motion was carried. 





SUPERHEATERS. 





In 1901 the Canadian Pacific, under the leadership of Roger 
Atkinson, of the Canadian Locomotive Works, introduced the 
use of superheated steam on locomotives in America, A few 
years later H. H. Vaughan extended its use, and the success 
of the superheater is due in a great measure to his push and 
energy. We have received reports from twenty American 
roads which have engines equipped with superheaters. 

Superheaters are reported on American roads as follows: 
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Superheaters which are considered in the report and the 
number of engines reported are as follows: 


Number of Number of 
= of Superheaters. Railroads. Engines. 
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Schmidt superheaters are used on 130 railroads in Europe, 
and are in service, or in course of construction, on over five 
thousand locomotives. 

The report contains an illustrated description of each of 
the above-mentioned superheaters, with the exception of the 
Churchward. ‘They have been described in the Railway Age 
Gazette as follows: Baldwin, June 7, ’07, page 780; March 
27, 08, page 453; November 20, ’08, page 1401. Cole, May 7, 
09, page 992 and June 16, ’09, page 1237. Emerson, May 13, 
1910, page 1216. Jacobs, October 29, 09, page 814. Schmidt 
smoke tube, April 10, ’08, page 512. Vaughan-Horsey, Novem- 
ber 22, ’07, page 619. 

The Union Pacific superheater is of the smoke-box type, 
and in effect is the usual steam pipe transformed into a super- 
heater by increasing the area and splitting it up into a num- 
ber of small tubes. The steam pipe forms vertical headers of 
a crescent shape at the front and rear of the smoke box, and 
between them are placed 108 2-inch tubes, arranged hori- 
zontally. The ends of the tubes are fastened to the headers 
by the usual method of expanding with a roller, the roller 
being inserted in a hole in the header opposite the tube, 
which is afterwards closed with a screw plug. The steam 
passes into the top of the rear headers, thence forward 
through the tubes to the front headers, thence downward to 
steam-pipe connection to the steam chest. 
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COST OF RUNNING REPAIRS PER 100-TON MILES 
OR 
PER PASSENGER CAR MILE. 
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Reduction of Boiler Pressure. 


The reports show that the general practice is to reduce the 
boiler pressure when the superheater is applied; at the same 
time, where there is a considerable reduction made, the diam- 
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eter of the steam cylinders is increased. On the A. T. & S. F. 
tandem compound engines have had the high-pressure cylinder 
removed when the superheater was applied, and the boiler 
pressure reduced from 220 to 160 pounds. Where reduction 
of boiler pressure is made the general result shows a reduction 
of boiler repairs. 


Superheater Trowbles, 


The troubles arising from superheaters are given on the 
accompanying chart in detail. 


Lubrication of Slide-valve Engines. 


With the Baldwin superheater, four roads report slide valves 
on superheater engines as having no trouble in lubricating 
with superheat from 11 to 44 degrees. 

With the Schmidt superheater, Dr. Schmidt reports Euro- 
pean practice: “Slide valves have been tried in a few instances 
on superheated-steam locomotives and to our knowledge 
they could be worked with a fair measure of satisfaction up 
to a steam temperature of about 450° F. The trouble experi- 
enced with higher degrees of superheated steam on slide- 
valve engines is due, in our opinion, not so much to the dif- 
ficulty of lubrication as to valve warping at higher tempera- 
tures and seizing on its flat seat.” 

With the Vaughan-Horsey superheater the Canadian Pacific 
reports that it is impossible to lubricate slide valves above 
190 degrees superheat. A heavier valve oil is used on super- 
heater engines than on non-superheater engines. 





L. R. Johnson. 
Chairman of the Committee on Superheaters. 


The Union Pacific has one slide-valve engine equipped with 
Vaughan-Horsey superheater, and has had trouble in lubri- 
cating with a superheat of from 160 degrees to 219 degrees. 


Lubrication. 

Forced lubrication is found to be unnecessary with low 
and moderate degrees of superheat. Different kinds of pumps 
have been used on some roads when first installing super- 
heaters and later on abandoned for the ordinary sight-feed 
lubricator. Of course, it is natural that superheater engines 
should show a little increase in the cost of cylinder lubrica- 
tion over the non-superheater, but you can buy several pints 
of valve oil for the price of a ton of coal. In Europe, where 
a high degree of superheat is the practice, it is found that 
forced lubrication is necessary. 


Piston and Valve Rings. 

The result on the majority of railways indicates that it is 
unnecessary to use a special mixture in casting piston and 
valve rings. The New York Central, with the Cole and 
Vaughan-Horsey superheaters, uses a mixture containing 
more copper. The Canadian Pacific, with the Vaughan-Horsey 
superheater, reports: “had difficulty at first; have made prog- 
ress and are still experimenting.” The St. Louis & San 
Francisco report that they recently received twenty Pacific- 
type engines with the Emerson superheater. The cylinder 
packing that came with these engines gave out in about 1,500 
miles. They are now using a special metal. The Union 


Pacific, with Vaughan-Horsey superheater on a slide-valve 
engine, found it necessary to apply a bronze false valve seat. 
The Canadian Pacific gave results as to life of cylinder and 
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valve packing rings for the year ending October, 1909. In 
freight service, packing rings on engines without superheater 
ran from two to three times as long as the rings on the super- 
heater engines. In passenger service the difference was not 
so great. In one case the life was the same, while in another 
case the life of rings on the non-superheater engines was 
nearly double that of the superheater engines. 


Superheated Steam on Compound Engines. 

The Jacobs superheater on the Santa Fe is the only super- 
heater reported which superheats the steam between the 
high and low pressure cylinders on compound engines, These 
superheaters are now in service on tandem, balanced and 
Mallet compounds. Tests on this road prove that greater ef- 
ficiency can be obtained from a superheater giving superheat 
between the high and low pressure cylinders, than from a 
superheater giving superheat to high-pressure cylinders only. 


Dampers. 

The Baldwin, Emerson, Union Pacific and Jacobs super- 
heaters have no dampers and experience no trouble from pipes 
burning out. The Cole, Schmidt and Vaughan-Horsey super- 
heaters have dampers on all roads reported, except the Great 
Northern (Schmidt superheater), where the damper inter- 
fered with the drafting and was taken out. The dampers are 
automatic in action, opening and closing as the throttle is 
opened or closed. They experience no trouble from pipes 
burning out. 


JUNE 22, 1910. 


Do Boiler Tubes on Engines Equipped with Superheaters Give 
Trouble? 
All reports show that boiler tubes on engines equipped with 
superheaters give no more trouble than engines not equippe1 
with superheater. 


Packing on Piston and Valve Rods. 

The roads using Baldwin and Jacobs superheaters repor’ 
that it is not necessary to use any special kind of packing 
on piston and valve rods. The New York Central (Cole 
superheater) reports a packing used with a higher melting 
point. The Great Northern (Emerson and Schmidt super- 
heaters) use a special metal for rod packing when the tem- 
perature in the steam chest is above 600 degrees. The Cana- 
dian Pacific and New York Central (Vaughan-Horsey super- 
heater) use a special kind of packing on outside admission 
valves. 

Boiler Repairs. 

The Canadian Pacific (Vaughan-Horsey superheater) was 
the only road from which figures were received showing cost 
of boiler repairs. 

Cost Per Engine-mile. 


Class of Engine. Superheater. Non-Superheater. 


Rebeleeens cic c keen scnes se eeeene .19 cents -91 cents 
Dee a ale winaan wes eee aes .383 cents .30 cents 
Caen: Guanes cabiea nese eadau'as .65 cents .46 cents 
Rae 6s ose bh wues bakieays a -47 cents .31 cents 


DOES THE SUPERHEATER GIVE YOU ANY TROUBLE ON THE ROAD OR IN THE. ROUNDHOUSE? 














TYPE OF SUPERHEATER. RAILROAD (Please give as many details as possible and say what has been done to overcome 

or minimize them.) 

PY a St Ae eee ee Some trouble with steam-pipe joints leaking; front end fills up..........cceeeeeeeeeees 

ee Oe OE PRISTINE a(S e's 656 6b wh eis we ARETE Eas Sc eRe als aeRO ae eee ee ee 

Central of Georgia....... No. This engine has record of not having a single failure in making 30,595 miles........ 

EOD: £05 555455050 cube ee Front end fills up with cinders. Cinders also ruptured several superheater pipes so they 

St als BD SINE on CASS se cS bin oA OA A we oe Ra OES SUN cena wares Gms puro 

ae Nat'l Rys. of Mexico..... Front end fills up with cinders. No remedy at present—experimenting 
SPE s 00s siwanees Oregon Short Line....... PD SONOS. EOVERVC MROMEME WOTWEOR ss 0:6 0s 250 0 05:00 000s nna es oe 06 00 006 

Pennsyivania ......2..0% 2 SSRI ee ee ae ee er ee oe ee ee re ee PE eT oe 

OE OS eR See eer ee ee eee er ere errr Price er rer ore 

DOG MNO cacchpenee ce Cinders cut superheater tubes, due to sand-blast action. Front end filled up with cinders 

. ar een PENS AINE TIN la o's gis 589.0 4 ASR ob Ak WA ain bibs ws eee wae eS 

Southern Pacific ......... LENO INES . 010 0's 2.0 00.0» 5 wie vo sinine's 0 ¢ 81019)0 655.54 w6 0.4 616 6 5 00:8:0'0 6.0415 010199001400 0 4010 bei8)0le's'e-0 o 0'8 

RIED BEM < cnsevesees PERS LO WEk ss o-6 PAin Sted Gla Wine a S's hie eh GN as As a SS Sh os Se AE Mh Rio wattage uieinaaie% 

CHURCHWARD........ Gt. Western (England)...| Ends of tubes have blown in several cases, but this failure has now ceased...........+.. 
C. & N. W....... eens elVery little ...ccccccccccccccccccccccecccecs oceses 

Boston & Maine.......... |Superheater flues at firebox end expanded and beaded instead of screwed. Gaskets leaked 


RPA 6s pb eck keh cde 


between headers and T-heud; improved design has obviated this trouble. Superheater 
flues have given trouble by filling up; blower applied and works fairly well. Other 
small defects; for instance, leaks at junction of the superheater pipes and return 

| bends, ascribed to defects of material rather than of design......... ee eee 
New York Central....... A little trouble in roundhouse on account of keeping joints tight; not serious, however.... 


Northern Pacific ........ Cinders in passing through tubes wear out return bends. Gaskets at connection between 
small superheater pipes and main header give same trouble......... iterates cata as a 


Rock Island ..........+. Had trouble with Field tubes stopping up. Chan 


ged to return-tube system and had no 


trouble. Had trouble with joints and fastenings. Recent designs obviate this trouble. . 





Wheeling & Lake Erie....'No ............. 


ry ee 





EMERSON 





fea aes A. T & S F 


treet eee eee Great Northern ........-/Threaded pipes in return bends break off. Now welding pipe into the return bend....... 


cece eee eeee Occasional leaks in steam-pipe joints. Recent designs have joints on the outside...... 























PRIMOEPD cars enane es 


UNION PACIFIC...... 





VAUGHAN-HORSEY.... 


C. B. & Qo... eee eeeeeee Leaks in front end overcome by providing more secure fastening for the blocks connecting 
superheater pipes to the header and by bracing the header to smoke arch. Clinkers 
formed on back end of superheater pipes; cleaned off every trip........ ere rer 
European Railways ....- ‘So far as we know, neither the superheater itself nor the large smoke tubes have given any 
trouble in European practice. In a few isolated cases, the large smoke tubes have 
begun to leak at the firebox end; in such cases, investigation has shown that the tubes 
were not properly expanded in the tube sheets, nor according to our recommendations. 
These defects have been easily remedied, after which no further difficulty was expe- 
rienced. No difficulty has been experienced in European practice in ne the joints 
of the superheater elements tight. An essential requirement, however, is that the 
| bottom facing of the collector casting shall be properly machined and that the right 
| kind of copper-asbestos gaskets shall be used for these joints; and, further, that the 
| bolts shall be taken up after the engine has been for the first time under steam, In 

most cases the large smoke tubes have to be blown out every day to avoid clogging. 

But there are railways, as for instance the Belgian State Railways, which blow the 
| og ~~ tad every three days on the average. This largely depends upon the kind 
SO oS RES eee EE ree aie lane cs ais wee alge isis’ 

Great Northern ........- Yes. Gaskets leak, also threaded pipes in return bend break off. Now welding the pipe 
ey ee SS ees er Teer wat er sig Tee rt ore ee 

Northern Pacific ........ Cinders wear out return bends. Gaskets at connection between small superheater pipes and 
main header give same trouble.............- ni oa sts wie a ieie' wpin ves Sis’ eee aiw Sib) ace) 8410's 


Union Pacifie ...ccowecsss 





“ 
MD ckabavass seen ea Seuss OL ee ee ee Ce Ore eee TL ere 








Canadian Pacific ........ Originally gave trouble, due to unsuitable gaskets between superheater pipes and header 
fittings. Since remedied by using stronger style of gaskets. Nuts connecting pipes 
to fittings originally made of brass, found to corrode, were replaced by cast steel, and 
later by drop-forged nuts, which has overcome the trouble. uts slacked off remedied 
by using special nutlocks and by making closer fit of the threads. Cast-iron headers 
cracked, caused by faulty construction; has been remedied by improved design. The 
tubes blocked at the return bends; has been overcome by systematic inspection and 

using proper appliances for cleaning and blowing out tubes...... SS) a re we 
ee 0 3 See eee No more trouble than other engines............+++ OES Sie a Wiens Wises paisa w eee’ 

'New York Central ...... os - trouble. Old design of holder broke once or twice, but new design gives 

BRIM CLL ct cin | aac eee Aa ee eee eee Aes aee ee eeeaees os siecess 

‘Northern Pacific ........ Cinders in passing through tubes wear out the return bends. Gaskets at connection 

_ between small superheater pipes and main connection give same trouble........-++++ 

Union Pacific ..........- Bb RNNEED 406546 oa baba ohne ewes saben oanee bee ca Se a ke ok Me ore atk 


Cd 
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Tests. 


Tests have been made on the Central of Georgia with Bald- 


win superheater; Santa Fe, with the Jacobs superheater; 
Southern Pacific, with the Baldwin superheater; Union Pacific, 
with Vaughan-Horsey and Union Pacific superheaters; North- 
ern Pacific, with Cole, Schmidt and Vaughan-Horsey super- 
heaters, and are presented in somewhat condensed form. 


CENTRAL OF GEORGIA RAILWAY CO. 
ENGINE TEST—SOUTHWESTERN DIVISION FREIGHT SERVICE, JULY, 1909. 


Same fifteen carloads of coal hauled in each test; same 
engineer and fireman each test. 
Baldwin 


Superheater. Non-Superheater. 
WAGGA 6600s oe hie see ae ee acne 1224 1222 
ey Noon ee ee 2-8-0 2-8-0 
CHNIMAETB.. 00 ccc wees ec ccccncsone 22 by 28 in. 22 by 28 in. 
Weight on drivers, pounds........ 148,290 143,290 
Roiler pressure, pounds...........- 160 200 
Pinte Cl SUING 4.04 a sas 40 wislee's 0564 0 6 hrs. 45 mins. 6 hrs. 48 mins. 
MAREE cosa Goa a 20S Ain de eS OR O'8 205,740 205, 
Total coal consumed, pounds...... 24,200 23,700 
Coal per 100 ton-miles........... 11.8 11.5 
Yotal water consumed, pounds..... 168,866 166,100 
Water per pound of coal.......... 6.98 7.01 
Miles run to one ton of coal....... 16.5 16.9 


These figures are the average or the total for two trips. 

The results from the Baldwin superheater on the Central 
of Georgia show no advantage over the non-superheater en- 
gine. 

ATCHISON, TOPEKA & SANTA FE RY. 
Test OF JACOBS HIGH AND LOW-PRESSURE SUPERHEATER ON TANDEM 
COMPOUND ENGINE VERSUS SAME CLASS OF 
ENGINE WITHOUT SUPERHEATER. 


Jacobs 
Superheater. Non-Superheater. 
oe MBO ee ee ere ae 9 92 
MAE Gs Salo 2056 ela aren Sia 14 Kb lb ow phere -10- 2-10-2 
Comers, TACNOB. << oc cccsnceseess 19 by 32 by 32 19 by 32 by 32 
Weight on drivers, pounds........ 234,600 234,600 
Superheating surface, square feet.. 1,868 
Boiler Pressure, pounds........ Nase 220 220 
Speed, miles per hour............ 14.05 13.03 
NOETARANGS ee ed hgh W060) 8-9 Clos eak 0 6 1,332 1,221 
Pounds of coal per 100 ton-miles.. 24.4 30.4 
OVA (1 ~ GONG 6 ok 6 0.6cwcwewcaes 19.64 
Dry coal per Hic. HOSP... sccces 3.43 4.10 
Decrease per 1 H.-P. hour........ 16.34 
Equivalent evaporation of water... 8.10 7.81 
ee ere arin 3.74% 
Superheat: 
aa 19.3° average 
TOW PPOBBUEO. 6:5 cose 5 3 05008 6:0 95.0° average 


The superheat in high-pressure superheater averaged 19.3 
degrees and in low-pressure superheater averaged 95 degrees. 
The relative performance of superheated engine over non- 
superheated engine is as follows: 


Equivalent evaporation per pound of coal....... 3.7 per cent. gain. 
Coal Or See MUON os 5 wo nies 6 ON GWAR ORO 19.6 per cent. gain. 
CORN Der 7D Mie. BOG eK oaks eke wire caus eee ce 16.3 per cent. gain. 


The Southern Pacific has made a test of the Baldwin super- 
heater, versus a similar engine without superheater. The 
superheat averaged 23.2 degrees. The relative performance 
. superheated engine over non-superheated engine is as fol- 
OWS: 


Equivalent evaporation per pound of fuel........ 83.37 per cent. loss. 
Ton-miles per pound of fuel..........cccccccece 1.35 per cent. loss. 
Ton-miles per gallon of water...........ecceees 3.32 per cent. gain. 


The Union Pacific test of the Vaughan-Horsey superheater 
shows the superheat obtained at varying conditions of speed 
and cut-off. The maximum superheat is 219 degrees, with 
an average superheat of 185 degrees. For the Union Pacific 
type the maximum superheat is 61.9 degrees, with an average 
superheat of 48.6 degrees. 

The tests on the Northern Pacific give the following results 
from the Cole, Schmidt and Vaughan-Horsey superheaters: 


NORTHERN PACIFIC RY. 
Test ov COLE SUPPRHEATER VERSUS SAME CLASS OF ENGINE WITHOUT 


SUPERHEATER, 
‘ole 

— Superheater. Non-Superheater. 
NUNN ns pu ee akin ds Kaniale Kees 2137 2136 
oT rae 22 by 26 22 by 26 
Weight on drivers, pounds........ 146,300 146,300 
Superheating surface, square feet.. 841 
Boiler Pressure, Pounds. .... 666.0% 200 200 
Speed, miles per hour............ 30.26 28.56 
PONDABC® 5 s.c.sis ss 00 0:4's 0 esse ens ees 556 599 
Pounds coal per 100 ton-miles..... 16.2 20.6 
tg i, Spin gnenD 21.4% 
Coal per draw-bar horse-power hour 4.91 6.54 
DORUNEE rer a ian tv i eke e Ua xs « 25.0% 
Nenivalent evaporation of water... 10.06 9.94 
al PE UE I 5.) ena verd ev eacex ecto . 1.2% 
PUDORMBRE cg ces ara 66 9 fe nuine Wid" Giaveraie 147° 
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The relative performance of superheated engine over non- 
superheated engine is as follows: 


Equivalent evaporation .........cccceccsecscccsseccece 1.2% gain. 
Coal per draw-bar horse-POWer ......ccecccesecceccees 25.0% gain. 
Coal per 100 tom-milus «2.2... cc ccccsccccccerccccccecce 21.4% gain. 
Superheat (average) .....ccecceccccrccccccscccesccces 147 degrees. 


NORTHERN PACIFIC RY. 
Test oF SCHMIDT SUPERHEATER VERSUS SAME CLASS OF ENGINE 
WITHOUT SUPERHEATER. 


Schmidt 

Superheater. Non-Superheater. 
POM i cenw cae watiewe cadiniesee ts 2137 2136 
Cylinders, IMGHGS << os 6.006 cee tcc 21 by 28 21 by 28 
Weight on drivers, pounds......... 153,504 153,500 
Superheating surface, square feet.. 248 
Boiler pressure, pounds........... 200 200 
Speed, miles per hour............ 15.74 15.00 
SP RMIMIIE ae win a e0w Ue o herees 1a 4K e 8 2,437 2,429 
Pounds of coal per 100 ton-miles.. 4.98 §.92 
TINE a orcs a's Rae we aaes mee wane 15.8% 
Coal per draw-bar horse-power hour 4.55 5.64 
EN wiana-oi hae athe 3:8 knee eaese siale 19.8% 
Equivalent evaporation of water... 9.04 9.13 
Save eh WRICK 6666 6K ccccceees 1.0% 
MUDONUGNES oc cieeWadaeecesietws eens 147° 

The relative performance of superheated engine over non-_ 

superheated engine is as follows: 
Equivalent evaporation ........ccccccccccevees 1.0 per cent. loss. 
Coal per draw-bar horse-power ......++++eeeeees 19.3 per cent. gain. 
Coal per 100 ton-miles .......ccccccccccccece 15.8 per cent. gain. 
Superheat (average) ......ccccecececccecveees 147 degrees. 


NORTHERN PACIFIC RY. 
TEST OF VAUGHAN-HorSEY SUPERHEATER VERSUS SAME CLASS OF 
ENGINE WITHOUT SUPERHEATER. 
Vaughan-Horsey 


Superheater. Non-Superheater. 
EP TERRE CCR OE CT Ee re 1609 1561 
CrmNCEe. WERNER: .i6cccecececs cc 24 by 30 24 by 30 
Weight on drivers, pounds........ 261,500 201,500 
Superheating surface, square feet.. 326 
Boiler pressure, pounds........... 200 200 
Speed, miles per hour............ 10.50 TLE 
MRI Oxo aia cic claw K cic anleweneis's 2,073 2,034 
Pounds coal per 100 ton-miles..... 13.1 16.2 
IGGNONIG ac c'a6 b atsiaee inte iceaees 19.1% 
Coal per draw-bar horse-power hour 5.41 6.54 
ee EOE rrr er cere 17.38% 
Equivalent evaporation of water... 6.87 6.87 
Bagiie 10 WRIGl. <<< cccscccwsvons ee —— 
Ore errr ee 124° 


The relative performance of superheated engine over non- 
superheated engine is as follows: 


HWauivalent Cvaporation: 2. 22 cae cccwdeeececieines Equal. 

Coal per draw-bar horse-power ......--.-eeeees 17.3 per cent. gain. 

Coal per 100 ton-miles .....ccsscccccccccveces 19.1 per cent. gain 

Superheat (AVETARE) 2 ccc css wceecscccesewess 121 degrees. 
RECOMMENDATIONS. 


The experiences gained by various railroads with super- 
heated steam, which have been reported to your committee, 
indicate that the use of superheated steam on locomotives 
is both economical and practical. Many types of superheaters 
with varying degrees of superheat have been used to advan- 
tage in railroad service. In the United States there are about 
60,000 locomotives, and from reports received there are 317 
locomotives equipped with superheaters, or ayproximately 
five-tenths of one per cent. This is such a small proportion 
that it is evident that the use of superheaters is as yet in its 
infancy in this country. With this in view, the committee 
feels that recommendations as to type of superheater or de- 
gree of superheat are not warranted at this time. The unani- 
mous opinion of motive power and transportation officials is 
that the superheater engine gets its load over the division in 
far better form and in better time than the non-superheater, 
or, aS one superintendent of motive power put it, “’Tis a 
more snappy machine all around.” 

The report is signed by:—Lacey R. Johnson (Can. Pa:.), 
chairman; F. F. Gaines (C. of Ga.), R. D. Hawkins (Gt. Nor.), 
H. W. Jacobs (A. T. & S. F.), and W. J. Tollerton (C. R. 
I. & P.). 





LOCOMOTIVE PERFORMANCE UNDER DIFFERENT 
DEGREES OF SUPERHEATED STEAM 


C. H. Benjamin, Dean of the Schools of Engineering, and 
Louis E. Endsley, Associate Professor of Railway Mechanical 
Engineering, Purdue University, Lafayette, Ind., presented a 


paper on the above subject an abstract of which follows: 


I. INTRODUCTION. 
1. At the convention in 1909. Dean W. F. M. Goss read a 
report, entitled “Locomotive Performance Under Saturated 


and Superheated Steam” (Railway Age Gazette, June 18, 1909, 
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page 1342), in which he made some comparisons of the steam 
and coal consumption of the locomotive at Purdue Univer- 
sity when using saturated and when using superheated steam, 
In this report Dean Goss showed a considerable economy from 
the use of a locomotive superheater. As an introduction 
to the work about to be described, the summary of conclu- 
sions reached by him is quoted from the report, as follows: 

“A Summary of Significant Conclusions.—The substitution 
of superheated for saturated steam under conditions where 
the power to be developed is fixed will permit: 





“1. The use of comparatively low steam pressures, a gen- 
erally accepted limit being 160 pounds. 

“2. A saving of from fifteen to twenty per cent in the 
amount of water used. 

“3. A saving of from ten to fifteen per cent in the amount 
of coal used while running, or of from eight to twelve per 
cent in the total fuel supplied. 

“4. Assuming the power developed to equal the maximum 
capacity of the locomotive in each case, the sutstitution of 
superheated for saturated steam will permit an incrcase of 
from ten to fifteen per cent in the amount of power developed, 
accompanied by a reduction in total water consumption of not 
less than five per cent and by no increase iu the amount of 
fuel consumed.” 

It has seemed desirable to supplement the excellent work 
leading to these conclusions by further experiments to deter- 
mine the effect of lower degrees of superheat than those re- 
ported, upon the efficiency of the same locomotive. 

2. Equipment.—The same locomotive, now known as Schen- 
ectady No. 3, was used in all the tests. When used with 
saturated steam the locomotive was in its normal condition, 
but was equipped with a Cole superhcater for the tests made 





Fig. 12. 


on superheated steam. The original superheating surface, as 
used in the tests reported last year, was 193 square feet 
(neglecting header). In the experiments described in this 
report the heating surface in the tubes was reduced by two 
successive decrements of 42 square feet each, or approximately 
twenty-two per cent. 

The only difference between the superheater as used in 
the tests reported last year and the one used this year is 
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in the length of the return tubes. Three different lengths 
of tube have been used in all. The results as reported last 
year were obtained with the longest tubes and gave the 
highest degree of superheat. For convenience in referring 
to these tests, the first superheater has been des‘gnated as 
Cole “A.” The second superheater, which had tubes 24 in- 
ches shorter than those of Cole “A,” has been designated as 
Cole “B,” and the third superheater, which had tubes 48 in- 
ches shorter than those of Cole “A,” has been designated as 
Cole “C.” The reduction in area in changing from super- 
heater Cole “A” to Cole “B” was accomplished by the cut- 
ting off of 24 inches from each return tube. The same reduc- 
tion was made in changing from Cole “B” to Cole “C.” Each 
change amounted to a reduction of 42 square feet of heating 
surface. In the work as reported last year, the area of the 
headers was not included in the superheating surface, as 
it was thought that the headers would be of little value as 
heating surface. But after the first reduction in superheat- 
ing surface had been made, the superheat did not increase in 
proportion to the decrease in tube surface, thus showing that 
the headers were doing effective work as heating surface. 
For this reason, in all the calculations the surface of the 
headers, amounting to 37 square feet, has been included in 
the superheating surface for both superheaters, Cole “B” and 
Cole “C.” 





ge eee see sgt 


— = - — - 


Fig. 17. 


The characteristics of the boiler as affected by the change 
in superheater to Cole “B” are as follows: 
Outside diameter of superheater tubes (in- 


PND occ ewine 65 suai ois ee ast Me ey ae eae 1% 
RY WIE MN. oa os aid bee Soaked’ ou oon we 32 
Average length of pipe per loop........... ; 13.27 


Total superheating surface, based on outside 
surface of tubes, including surface of head- 
rs WERMRED EGE): oo idee sccseesdass 188 
Total water heating and ~- Sapeaied sur- 
face of boiler (square feet).............. 1,211 
The characteristics of the boiler as. affected by the change 
in superheater to Cole “C” are as follows: 
Average length of pipe, per loop............ 9.27 
Total superheating surface, based on outside 
surface of tubes, including surface of head- 


ers (square feet) Re ee Oye eee 146 
Total water heating and superheating sur- 
face of boiler (square feet) ........... 1,169 


II. TESTS WITH SUPERHEATERS COLE “B” AND COLE “C.” 

3. Following the method primarily adopted, the tests with 
superheaters Cole “B” and Cole “C” were run at 240, 209, 
160 and 120 pounds pressure. Since the performance of the 
locomotive used in these tests had been well defined under 
different speeds, pressures and cut-offs, with saturated and 
with superheated steam, and since the object of this series 
was to afford a comparison of the efficiencies of the 1o0c0- 
motive using different degrees of superheat, it was deemed 
sufficient to use speeds and cut-offs which had been pre- 
viously shown to represent the average performance of the 
locomotive. The speed was thirty miles per hour, except in 
the case of two tests, where speeds of twenty and forty 
miles per hour were used. 

7. The Ratio of Heat Absorbed per Square Foot of Super- 
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neating Surface to that Absorbed per Square Foot of Water- 
Heating Surface.—If the efficiency of the superheating surface 
be expressed as a ratio of heat transmitted through it to 
the heat transmitted through the water-heating surface of 
the boiler, or as a ratio of the equivalent evaporations per 
square foot, and this ratio be plotted for each test against 





Ll iatibishidmetibieiestettheieiteeee eee ethbhbbhhtehtttis sted tee tt 
100 125 150 175 200 225 2, 


Fig. 18. 


the corresponding equivalent evaporation per square foot of 
water-heating surface per hour, the diagrams shown in Figs. 
11 and 12 will be obtained. Since these represent tests 
at all pressures it is seen that the efficiency of the super- 
heating surface is increased with increase in the rate of 
evaporation; also that in all cases the superheating surface 
of Cole “C” was more efficient than that of Cole “B” by ap- 
proximately six per cent. 

8. Smoke-box Temperatures.—For both superheaters the 
smoke box temperature increases with increase in rate of 
evaporation. The temperature is practically the same for 
both superheaters at the lower rates of evaporation, but with 
the higher rates of evaporation the smoke-box temperature 
is somewhat higher with Cole ‘‘C” than with Cole “B.” 

9. Draft-—The draft is measured directly in front of the 
diaphram. It is not materially affected by the change in 
superheater. 

10. Steam Consumption Under Different Pressures.—The 
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Fig. 19. 


Points showing average steam consumption at different pres- 
sures, Fig. 17, were obtained by averaging the steam con- 
Sumption for the tests at each pressure, and drawing a smooth 
curve to include as nearly as possible these averag2 points. 
The second-notch test, at 160 pounds pressure, which repre- 
Sents very low power and very high steam consumption, wes 
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omitted. The general form of the curves is that of the 
corresponding curves obtained with saturated steam and 
superheater Cole “A” in the report of Dean Goss. The water 
rate at the high pressure of 240 pounds is seen to be prac- 
tically the same for both superheaters, the smaller surer- 
heater, Cole “C,” showing a higher steam consumption than 





26 G0 %?5 100 %25 160 '75 200 225 260 


Fig. 20. 


Cole “B” as the pressure is reduced, until at a koiler pres- 
sure of 120 pounds Cole “C” gives a water rate approximately 
four per cent higher than Cole “B.” 

11. Coal Consumption Based Upon Derived Performances of 
the Locomotive—In order to eliminate irregular’ties in the 
coal consumption as obtained from individual tests, the coal 
consumption was derived for each pressure from the aver- 
age performance of the locomotive. The resuits are shown 
in Table II for both superheaters, and include values for 
every 20-pound difference in pressure from 240 pounds to 
120 pounds. 

The method of obtaining these results is as follows: 





20 40 100 120 140 «160 
Fig. 21. 


Column 38, which gives the degrees of superheating, was ob- 
tained from the equation, 
T = 154 — 309 P + 3.71 H 
for superheater Cole “B,” and 
T = 125.3 — .238 P + 3.79 H 
for superheater Cole “C,” in which P is the boiler pressure 
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assuming a feed-water temperature of 60° F. and a super- ( 


by gauge, column 2 and H is the rate of evaporation. 
calculations of column 3, value of H is taken as 11, this 
being the rate of evaporation necessary to deliver approxi- 
mately 440 horse-power. This represents a fair va'lu2 of the 
performance of the engine and is the one adopted in the 
work reported last year. 

Column 4, which gives pounds of steam per indicated horse- 
power per hour, is obtained directly from the curves of Fig. 
ad 


In the heat as given in column 3, is obtained directly from the 


steam tables.* 

Column 6, which gives equivalent pounds of steam per in- 
dicated horse-power per hour, is the product of column 4 and 
column 5 divided by 970.4 (latent heat of steam at 212° F.). 

Column 7, which gives B. T. U. per indicated hors2-power 


*In this connection it may also be noted that throughout the work 
of calculation Mark’s and Davis’ “Tables and Diagrams of the Ther- 
mal Properties of Saturated and Superheated Steam” were used. 
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4 Table Il. 

Locomotive Performance Under Different Pressures. 

; g | 2a [esd eee | S35 | BS | EE [ks 

4 6 | °F [eis Beet | 22 | 8° | 2B | es 

“d ; € | of S@sskess | gat | Sb | ge | xe 

| E b | gc jseegik igs | 28 | a, | ghg | =zs 

: $y | ale Geely GE) | a | a) 

a = 3s (35 3] 2am A} 

" a cia”6hon A” TE Ube wal 

" 1 2 3 4 5 6 7 8 9 
rey Cole *B”...} 240 | 120.6 | 22.6 | 1245.2 | 29.03 | 469.3 | 8.9501 3.244 

et Cole “B”...} 220 | 126.8 | 22.1 | 1247.1] 28.48 | 459.8 | 9.002 | 3 158 

ee Cole “B”,..| 200 | 133.0 | 21.8 | 1247,9 | 28.06 | 453.8 | 9.034} 3.106 

a Cole “B”...| 180 | 139.2 | 22.1 | 1248 5| 28.46 | 460.3 |} 8.999 | 3.163 

4 Cole “B”...| 160 | 145.4 | 22.5 | 1248.7] 28.98 | 468.7 | 8.954 | 3.237 

si Cole “B”...} 140 | 151 5 | 23.0 | 1248.6] 29.62 | 479.1 | 8.899 | 3.329 
ies Cole “B’”...; 120 | 157.7 | 23.8.) 1248.1] 30 64 | 495.6 | 8.810 | 3.478 
“a Cole “C”’. 240 | 109.9 | 22.7 | 1240.7} 29.03 | 469 5 | 9.082 | 3.197 
by Cole “C”...} 220 | 114 6 | 22.5 | 1240.8} 28.78 | 465.5 | 9.111 | 3.159 
Cole “C”...} 200 | 119.4 | 22.6 | 1240.9] 28.90 | 467.5 | 9.096 | 3.177 
Ma Cole “C”..:| 180 | 124.2 | 22.8 | 1240.8] 29.16 | 471.6 | 9.067 | 3.216 

Cole “C”...} 160 | 128 9 | 23.5 | 1240.3) 30.04 | 485.9 | 8.968 | 3.350 

- Cole “C”...] 140 | 133 7 | 24.0 | 1239.7] 30.67 | 496.1 | 8.896 | 3.448 | 
fi Cole “C”...| 120 | 188 4 | 24 8 | 1238.4] 31.66 | 5121] 8 785} 3.604 
"ai : 
iy 
b Fiz. 22. Column 5, which gives the B. T. U. per pound of st am, 
‘ 
























































hy Table Il. 
be Summary of Observed and Calculated Data. 
hi 
y Designation of Tests. 5 fs 5 4 $ #3 oa gos , s 8 ° # Re S & = é 
: . if |b |e |ealnela |e] 2 le ja |? | é 
4 | 8 |s#B | &8 3 |Bswe [mess] © fea | 2 &uy | omg | « a 
: | g |S .| ue r= eOStlendk| £ soa | = =Sa | sBa | 7, a 
: § | Laboratory Symbol | = | Bees) B42 | gs | sess) sha] oe | se | 28 eis | 388 | ee | es 
E : ge |CBe3| 28 S.- | 58e8/5SR2| 25 g55 | = Ses | S28 ne 23 
4 BZ amt att ah ceed) wet Eee dl Bo ee E- wn FE 
y 1 2 | 3 4 5 6 7 8 9 10 7 12 13 14 15 
& SUPERHEATER COLE “B.” 
i 
hg 1 | 30-2-240...... | 30.0! 750| 746 117 9.73 | 9.24] 15.92] 54.31 | 385.3] 23.51] 3.31] 3541 | 283.0 
2 | 30-4-240...... 30.4 | 1005] 787 119 | 11.90| 8.44 | 21.03] 66.81 | 480.4 | 22.54 | 3.55] 4786 | 387.7 
3 | 30-5-240...... 29.8! 1059] 823 126 | 13.11] 8.81 | 24.01] 77.50] 546.7| 21.85 | 3.29] 5731 | 463.7 
i 4 | 30-2-200...... 30.0| 54.6] 678 116 7.31 | 9.54 | 14.03] 42.42] 301.0 | 22.75 | 3.08] 2278] 182.0 
"4 5 | 30-4200 ..... 30.0} 70.0| 751 126 8.47 | 8.61] 19.85] 53.55 | 380.7] 20.59| 3.13] 3859] 309.0 
6 | 30-6-200...... 30.0| 923] 792 148 | 11.38| 8.78 | 26.56] 68.22] 484.5 | 21.29 | 3.24] 4989 | 399.0 
bi 7 | 30-2-160...... 301| 410] 630 115 5.71 | 9.91 | 13.09 | 27.03] 192.5 | 27.94] 3.62] 1548 | 1241 
8 | 30-4-160...... 30.1 | 51.7] 672 116 7.12 | 9.81 | 18.63 | 39.08 | 278.3 | 23.77] 3.16 | 2665 | 213.8 
R 9 | 30-6-160...... 30.1} 68.9] 713 136 9.00| 9.30 | 25.15 | 48.79 | 347.1] 23.71 | 3.38] 3750] 300.4 
10 | 30-8-160...... 30.1 | 94.2] 775 152 | 11.49] 8.70 | 34.62] 68.01 | 484.0] 21.80| 3.31 | 4485 | 359.4 
i 11 | 30-8-120...... 29.4| 56.9] 683 140 | 8.23] 10.30 | 34.00] 48.40] 336.4 | 23.06 | 2.87] 3220| 251.9 
2 12 | 30-10-120..... 30.1| 75.2| 728 156 9.96 | 9.43 | 41.99] 55.86 | 398.5 | 23.30| 3.21] 4239] 340.3 
a 13 | 30-14-120..... 303 | 114.8] 822 168 | 13.02 | 8.08 | 5686] 73.07] 523.1 | 23.04| 3.73] 5653 | 456.0 ; 
: SUPERHEATER COLE “C.” : 
t 
14 | 30-2-240...... 29.9| 74.4] 749 108 | 10.07! 9.30] 16.17] 50.78 | 359.1] 24.00] 3.52] 3427] 273.1 
4 15 | 30-4-240...... 30.0} 97.6] 832 120 | 12.10] 8.52] 22.26 | 66.92 | 474.3] 22.01] 3.50| 4756 | 379.8 
H 16 | 30-5-240...... 30.1 | 106.7| 944 126 | 13.06] 8.42] 24.73 | 72.71 | 517.1] 22.02] 3.51 | 5526 | 442.7 
i 17 | 30-2-200.... 30.2} 50.1| 693 102 7.56 | 10.39 | 14.73 | 37.95 | 271.3 | 24.19 | 3.17] 2457 | 197.8 
i 18 | 30-4-200...... 30.1| 69.5| 751 113 9.71| 9.60] 19.50| 51.76 | 368.1] 22.48| 3.21] 3650] 292.3 
i! 19 | 30-6-200 ..... 30.0} 96.7] 809 122 | 12.25| 8.71 | 27.37 | 67.36 | 478.7 | 22.33 | 3.43 | 4882 | 390.7 
id 20 | 20-8-160...... 20.0| 71.2| 775 130 | 986| 9.52] 32.80] 73.71 | 348.8 | 24.52| 3.48] 4759] 306.9 
21 | 30-4-160...... 30.0| 52.7] 675 110 7.43 | 9.69 | 19.42] 37.58 | 268.6 | 24.00| 3.34] 2576 | 206.7 
a 22 | 30-6-160...... 30.1] 70.1] 750 124 9.65 | 9.47 | 25.74] 50.72 | 361.7 | 23.23| 3.30] 3676 | 295.1 
:! 23 | 30-8-160...... 30.1} 91.0] 799 129 | 12.06 | 9.11 | 34.15 | 63.87] 456.3 | 22.96 | 3.39] 4879 | 391.8 
ae 24 | 40-8-160...... 40.4] 116.2| 833 149 | 13.62 | 8.05 | 33.71 | 54.83 | 523.9 | 22.70| 3.77] 3979 | 4281 
i 25 | 30-8-120...... 30.2} 62.8] 716 127 8.78 | 9.62 | 32.20] 43.03 | 307.2] 24.97] 3.47 | 3218] 258.6 
26 | 30-10-120..... 30.0] 81.7] 745 138 | 10.77 | 9.07 | 42.39 | 55.05 | 391.0 |. 24.35] 3.55] 4181 | 334.3 
27 | 30-14-120..... 30.2] 121.7] 820 153 | 14.37| 8.12 | 57.19] 71.36 | 509.5 | 25.05] 4.06| 5693 | 457.6 - 



























































June 22, 1910. 


per minute, is the product of column 4 and column 5 divided 
by 60. 

"cote 8, which gives equivalent pounds of steam per 
pound of dry coal is obtained as follows: Assuming an aver- 
age load for the locomotive of 440 indicated horse-power to 
be delivered under all pressures, the corresponding rate of 
evaporation per square foot of heating surface equals 440 
multiplied by column 6 and divided by the total water and 
superheating surface, which equals 1,211 for Cole “B” and 
1,169 for Cole “C.” 


This rate of evaporation per square foot of heating surface 
was then substituted in the following equations: 
E= 11.461 — .238 H 
for Cole “B,” and 
E = 12.36 — .300 H 
for Cole “C,” and the value of E as given in column 8 was 
obtained. 

Column 9, which gives pounds of coal per indicated ho:se- 
power per hour, equals column 6 divided by column 8. 

12. Corrected Results of Individual Tests.—The results of 
the individual tests as shown in Table III have been corrected 
to eliminate individual irregularities, the corrected results 
being shown in Table IV. 

Column 16, which gives equivalent steam supplied to engine 
per hour, equals pounds of steam supplied to engine per hour 
from original log multiplied by [(B. T. U. taken up by each 
pound of steam in boiler and superheated minus (60 minus 
feed water temperature)], divided by 970.4 (latent heat of 
evaporation). ; 

Column 17, which gives equivalent evaporation per pound 
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Column 19, which gives dry coal per indicated horse-power 
per hour, is obtained by dividing column 18 by column 11 in 
Table III. ‘ 

Column 20, which gives equivalent steam per indicated 
horse-power per hour, is obtained by dividing column 16 by 
column 11 in Table III. 

Column 21, which gives the machine friction in pounds of 
mean effective pressure, is taken from the 1909 report by Dean 
Goss, volume 43, page 158. 

Column 22, which gives the machine friction in horse- 
power, is obtained by using the values of M. E. P. of column 
21 and the speed in revolutions per minute of the individual 
test, together with the indicated horse-power constant of the 
locomotive. 

Column 23, which gives the machine friction in per cent 
of indicated horse-power, is obtained by dividing column 22 
by column 11 and multiplying by 100. 

Column 24, which gives dynamometer horse-power, is ob- 
tained by substracting column 22 from column 11 in Table ITI. 

Column 25, which gives the draw-bar pull, is obtained by 
dividing column 24 by (.000547 multiplied by the revolutions 
per minute), in which .000547 is the tractive horse-power con- 
stant of the locomotive. 

Column 26, which gives the coal per dynamometer horse- 
power hour, equals column 18 divided by column 24. 

Column 27, which gives steam per dynamometer horse-power 
per hour, is obtained by dividing column 16 by column 24. 


III. A ComPpaRISON OF RESULTS OBTAINED WITH SATURATED 
AND WITH THREE DIFFERENT DEGREES OF 






























































ms of dry coal, is obtained for superheater Cole “B” by substi- SUPERHEATED STEAM. 
he tuting for H, column 16, divided by 1,211 in the equation, 13. The Basis of Comparison.—In order to summarize the 
BE = 11.461 — .238 H, results which have been obtained from the superheater tests 
in- and for superheater Cole “C” by substituting for H, column up to and including the tests upon the third superheater, 
nd 16 divided by 1,169, in the equation, Cole “C,” it is fair to assume that we have a basis upon which 
‘ E = 12.36 — .300 H. to compare these results. Dean Goss, in his report before the 
rer Column 18, which gives dry coal per hour, is obtained by 1909 convention of this Association, pointed out that it was 
dividing column 16 by olumn 17. logical to compare the tests upon the locomotive using satu- 
ork 
ler Table IV. 
Comparative Performance of Locomotive, Assuming Irregularities in Results of Individual Tests to Have been Eliminated. 
Designation of Tests. CORRECTED LOCOMOTIVE PERFORMANCE. 
- £ss gos ey 3S So Machine Friction. & ES gS 
G) oo 55 @ 5: & oF oF 
aa | FE ge | ce | ase = | fae | eB 
Sey. | MEE | EE, | BE | aee 3 | 82 5 3 | 23 ee 
Laboratory Symbol. | 2 8 exe | 3c | se | 238 | 4g. = & | sag | Seg 
i S58 | geoy | Sea | Sg | dee | = | & | dee] bs | 2 | RRS | BRE 
= ‘2akQ SES pre | pss | 582 fa 2 ~8e 23 é sek $23 
Zz es ra a a s a = a a & ia Z . 
1 2 16 17 18 19 20 21 22 23 24 25 26 27 
SUPERHEATER COLE “B.” 
0 1 | 30-2-240........ 11606 9.177 1266 3.29 | 30.15 6.5 46.1 11.97 | 339.2 4244 3.73 34.25 
7 2 | 30-4-240........ 13885 8.728 1592 3.31 | 28.93 8.5 61.1 12.73 | 419.3 5176 3.80 33.15 
7 3 | 30-5-240........ 15390 8.433 1826 3.34 | 28.27 8.9 62.8 | 11.49 | 483.9 6089 3.77 31.83 
‘0 4 | 30-2-200........ 8735 9.742 898 2.98 | 29.05 6.5 46.1 15.32 | 254.9 3190 3.52 34.30 
‘0 5 | 30-4-200....... 10047 9.484 1060 2.78 | 26.41 8.5 60.4 | 15.87 | 320.3 4000 3.31 31.40 
0 6 | 30-6-200.... ... 13336 8.837 1510 | 3.12 | 27.55 9.3 66.1 | 13.63 | 418.4 5232 3.61 31.90 
4 7 | 30-2-160........ 6818 | 10.119 675 3.51 | 35.47 6.5 46.3 | 24.04 | 146 2 1823 4.62 46.70 
8 8 | 30-4-160........ 8415 9.807 858 3.08 | 30.24 8.5 60.6 | 21.76 | 217.7 2714 3.94 38.65 
7 9 | 30-6-160........ 10541 9.387 1124 3.24 | 30.39 9.3 66:2 | 19.06 | 280.9 3508 4.00 37.55 
4 10 | 30-8-160..... -...| 13603 8.784 1550 3.20 | 28.13 8.4 59.8 | 12.35 | 424.2 5293 3.65 32.09 
9 11 | 30-8-120........ 9902 9.512 1042 3.10 | 29.46 8.4 58.4 17.35 | 278.0 3553 3.75 35.65 
3 12 | 30-10-120....... 11921 9.115 1309 3.28 | 29.94 6.9 49.2 | 12.35 |} 349.3 4349 3.75 34.15 
0 13 | 30-14-120...... 15541 8.403 1851 3.54 | 29.76 3.0 21.5 4.11 | 501.6 6218 3.69 31.01 
SUPERHEATER COLE “C.” 
4 14 | 30-2-240........ 11010 9.534 1155 3.22 | 30.66 6.5 46.0 | 12.81 | 313.1 3929 3.69 35.16 
8 15 | 30-4-240........ 13402 8.920 1502 3.17 | 28.26 8.5 60.3 | 12.71 | 414.0 5184 3.63 32.37 
7 16 | 30-5-240........ 14646 8.601 1703 3.29 | 28:32 8.9 63.3 | 12.24} 453.8 6346 3.75 32.28 
3 17 | 30-2-200..... ears 8334 | 10.221 815 3.00 | 30.71 6.5 46.5 | 17.13 | 224.8 2792 3:62 | 37.06 
"3 18 | 30-4-200........| 10558 9.651 1094 2.97 | 28.68 8.5 60.5 | 16.42 | 307.6 3841 3.55 34.31 
).7 19 | 30-6-200........ 13681 8.849 1546 3.23 | 28.58 9.3 66.1 | 13.81 | 412.6 5156 3.75 33.16 
9 20 | 20-8-160..... --.| 10938 9.553 1145 3.28 | 31.37 8.4 39.8 | 11.40 | 309.0 5799 3.70 35.40 
3.7 21 | 30-4-160........ 8176 | 10.262 797 2.97 | 30.44 8.5 60.4 | 22.49 | 208.2 2601 3.83 39.28 
¥ 22 | 30-6-160........ + 10722 9.609 1116 3.09 | 29.64 9.3 66.3 | 18.33 | 295.4 3679 3.78 36.29 
3 23 | 30-8-160........ 13392 8.923 1501 3.29 | 29.35 8.4 59.9 | 13.13 | 396.4 4937 3.79 33.79 
1 24 | 40-8-160........| 15321 8.428 1818 3.47 | 29.25 8.4 80.3 | 15.32 | 443.6 4124 4.10 34.53 
3 6 25 | 30-8-120........ 9748 9.859 989 3.22 | 31.73 8.4 59.9 | 19.51 | 247.3 3078 4.00 39.42 
1.3 26 | 30-10-120.......} 12107 9.253 1308 3.35 | 30.97 6.9 49.0 | 12.53 | 342.0 4278 3.82 35.40 
7 6 27 | 80-14-120....... 16391 8.153 2010 3.94 | 32.17 3.0 21.4 4.20 | 488.1 6072 4.12 33.58 
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rated steam with the tests upon the locomotive using super- 
heated steam as furnished by superheater Cole “A.” Since 
the conditions were precisely the same for the two series of 
tests which comprise this report as they were for the tests 
on superheater Cole “A,” with the single exception of the 
amount of superheating surface, and since this report has 
been worked up along lines parallel to those followed in the 
above mentioned report, it seems logical that all four series 
of tests may be compared directly. As has been mentioned 
before, the steam-table values used in this report differ 
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The curves showing the relation between the B. T. U. per 
I. H. P. per minute for the different conditions of test are 
given in Fig. 19. These curves serve to emphasize the results 
as shown by Fig. 18, with the exception that for some un- 
known reason the results from superheaters “A” and ‘“B” 
fall practically upon the same line. 

The relation in coal consumed per I. H. P. per hour for the 
three different superheaters and for saturated steam is shown 
graphically in Fig. 20, the numerical values being given in 
Table VI. It will be seen from these curves that the pounds 
of coal per indicated horse-power per hour is less in each 












































Table V. case when using the superheater than when not. The results 
‘ , obtained from the use of the largest superheater, Cole ‘‘A,” 
Steam Per Indicated Horse-Power Per Hour. show the greatest economy, lines representing results from 

; Cole “B” and ‘‘C” lying above those of “A.” It will be seen 
f Pounds of Steam | B.T. U. per Indi- from these curves that the saving in coal is very small at 

: Repbete. Boiler Pressure, |  Superheat, r Indicated | cated Horse- the 240-pound pressure. For some unexplained reason, lines 
A Pounds by Gage} Degrees F. ao | aoe “B” and “C” cross at about 220 pounds. 

; The consumption of water per indicated horse-power as 
ie affected by the degree of superheat is well shown in Fig. 21, 
r 1 - 3 4 5 in which the pounds of steam per indicated horse-power per 
ag : hour are plotted against the degrees superheat. The pounds 
* Cole “A” ......- +005 io ap ie - of steam per indicated horse-power per hour were obtained 
4 re ae seeeaeceeeens ed ~¢4 16 455 from the curves shown as Fig. 18. It will be seen that the 

+ ol eee 180 155.6 21.9 461 comparisons are made at 160, 180 and 200 pounds steam pres- 
¥ 0  eaianranibaa es 160 160.8 22.3 468 sure, these being the pressures that fall in the center of the 

Ua! \ eee ee 140 166.1 22.9 481 field of experiment, and for that reason would be more likely 
is CS eee 120 171.4 23.8 497 to represent correct results. These are also the pressures 
" - = which represent those in use on the railroads of to-day. While 
+ Cole _ pee e hen ee ee = ae a? pres the field of investigation only covers that from 120 to 160 
E i a 7 paagere age vo 133.0 918 454 degrees superheat, it will be seen that the relation between 
ty + SS pspapateaaiat 180 139.2 22.1 460 the pounds of water per indicated horse-power per hour and 
af pani aca 160 145.4 22.5 469 the degree of superheat for pressures between 160 and 200 
| US 6 9 aa 140 — 151.5 23.0 479 pounds pressure is represented approximately by a straight 
4 CES 2 | i eee 120 157.7 23.8 496 line. This may be a curve, but the field of experiment is too 
- limited to determine it more accurately. 

: Cole “OC”... ..ee sere 240 rie 4 = 15. Coal Consumption.—The pounds of coal per indicated 
z _ a saeeeeesceweee a aD 4 226 467 horse-power per hour, plotted against degree of superheat, is 
f Cole iar abaya 180 124.2 228 472 shown as Fig. 22. The pounds of coal per indicated horse- 
Cole “C”....... cuca 160 128.9 23.5 486 power per hour were obtained from the curve in Fig. 20, and 
(oS sere ; 140 133 7 24.0 496 the degree of superheat was obtained in the same manner as 

: OS. 120 138.4 24.8 512 shown in Fig. 21. 
' as.7 433 The same pressures of 160, 180 and 200 were used in this 
Y <a see ee sent eens nd > 25.1 491 comparison as in the comparison on steam consumption. This 
F None sseeereccence oe 200 0 25.5 498 relation between the coal per indicated horse-power per hour 
if o> oe Aeeamenenesi A 180 0 26.0 507. and the degree of superheat for pressures of 160, 180 and 200 
ad a ET Ee 160 0 26.6 517 seem to indicate that it would be represented by a curve as 
: Ce Se 140 0 27.7 537 shown. In other words, the first 80 or 100 degrees of super- 
Es RIGOR ich cwaskeenaese 120 0 29 1 563 heat does not make the same proportional decrease in the 
4 coal consumption as does the second 80 or 100 degrees in- 
Ie crease. For instance, the coal consumption per indicated 
Hy slightly from those used in the former one, as does also the horse-power per hour at 180 pounds steam pressure for the 
fF amount included as superheater surface, but these variations locomotive, using saturated steam, was 3.50 pounds, and for 
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introduce such small differences in the final results that they 
may be neglected. In the tables and diagrams which follow, 
all material included under “Saturated Steam” and “Super- 
heater Cole ‘A’” has been taken directly and without change 
from the 1909 report. 

14. Comparison of Engine Performances.—The steam con- 
sumption of the locomotive operating upon saturated steam 
and the three different degrees of superheated steam repre- 
sented by Cole “A,” “B” and “C,”’ are shown graphically in 
Fig. 18, the numerical values being given in Table V. From 
an inspection of these curves, it is seen that the tests with 
all three superheaters gave a lower water consumption than 
with the saturated locomotive. The largest superheater, that 
known as Cole “A,” which gave the highest degree of super- 
heat, shows the lowest water consumption. 


Table VI. 
Coal Consumption Under Different Pressures. 




















Pounds of Coal per Indicated Horse-power per Hour. 
ped i ry 
—— heate Superheater Superheat 
Seumted Sheva | ble B Cole “Cc. 
1 2 3 4 5 
3.31 3.12 3.24 3.20 
3.37 3.00 3.16 3.16 
3.43 2.97 3.11 3.18 
3.50 3.01 3.16 3.22 
3.59 3.08 3.24 3.35 
3.77 3.17 3.33 3.45 
4.00 3 31 3.48 3.60 

















80 degrees of superheat was 3.40 pounds, a gain of efficiency 
of 2.8 per cent, while the consumption at 160 degrees super- 
heat is 3.00 pounds, a gain of 14.8 per cent, which is five 
times the saving of the first 80 degrees. Now, if this line 
indicating a steam pressure of 180 pounds is carried as a 
smooth curve to 240 degrees superheat as shown, it would 
indicate a coal consumption of 2.35 pounds, or a saving over 
the saturated engine of 32.8 per cent. 

Practically the same results would be obtained for the curve 
representing 160 and 200 pounds steam pressure. 

16. As a result of comparing the four series of tests, the 
following general conclusions seem to be justified: 

A. When superheated steam is used pressures of more than 
200 pounds are uneconomical. 

B. Within the limits of superheat observed (about 110° to 
180° F.), the steam and coal consumption diminish as the 
superheat increases. 

C. Further experiments with a higher degree of superheat 


are desirable, in order to determine the economical limit of - 


superheating. 





DISCUSSION ON SUPERHEATERS, 


Since this paper was prepared and published we have fin- 
ished another series of tests at the University on a some- 
what smaller superheater that gave approximately 80 degrees 
of superheat. The results show practical!y three per cent 
gain in efficiency. We hope to have a new superheater for our 
locomotive that will give 325 degrees of superheat and to 
report next year the progress of tests on superheaters giving 
from 300 to 325 degrees of superheat. 

H. H. Vaughan (C. P.): We have with us Mr. Hoffman, 
of the Schmidt Superheating Company of London, England. 
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While the Schmidt superheater is to a certain extent a spe- 
cialty, yet Mr. Hoffman has had so much experience in the 
application of superheaters to locomotives in Europe that I 
ask that he be given the privilege of the floor. 

L. Hoffman: Of all the data furnished by your committee, 
the figures given with relation to the saving in coal obtained 
by the various superheaters will probably be of the most in- 
terest to you. With the exception of a few railways, which 
have used superheaters for very low degrees of superheat all 
railways report a pronounced saving of coal, amounting to 
about 20 per cent on the average for simple engines. 

Only one railway, the Atchison, Topeka and Santa Fe, has 
made experiments with the application of superheaters to com- 
pound locomotives. The coal saving in their case is stated to 
have been more than 30 per cent. This is, of course, an ex- 
ceptionally high figure, especially if the moderate degree of 
superheat obtained with this particular type of superheater is 
taken into account. I believe the superheat amounted to only 
20 or 30 degrees on the high-pressure side and to about 100 
degrees Fahr. on the low-pressure side. In European prac- 
tice, using superheaters which superheat the steam to more 
than 200 degrees, the best coal economy so far obtained by 
the application of a high degree of superheat to compound 
engines has been between 15 and 20 per cent. The high figure 
on coal saving given for the Santa Fe test above referred to 
is probably owing to the special conditions under which those 
particular engines were tested and are probably only the 
result of a test of short duration. In the “American Engineer 
and Railroad Journal” of June, 1910, I find a complete report 
of the tests with this particular engine and it is stated that 
the decrease in coal consumption averages 20.8 per cent for 
upgrade runs and 11.5 per cent for downgrade runs; this 
would give an average of about 16 per cent. This would be 
more Within the limits of the coal savings obtained with Euro- 
pean compound engines. 

I find a further note in the committee’s report concerning 
the application of superheated steam to compound engines, 
which says: “‘That the tests on the Santa Fe prove that 
greater efficiency can be obtained from superheaters giving 
superheat between the high and low-pressure cylinders, than 
from superheaters giving superheat to high-pressure cylinders 
only.” 

The above note probably refers only to low degree super- 
heaters; in such case the result claimed would be quite nat- 
ural. Taking for example the steam pressure on the high- 
pressure side at 220 lbs. per sq. in. and on the low-pressure 
side at 60 lbs. per sq. in., the temperature of the high-pressure 
steam would be about 395 degrees, whereas the temperature 
of the low-pressure steam would only be 307 degrees. A 
superheater in the case referred to, which is only able to 
superheat the high-pressure steam 20 degrees, could prob- 
ably superheat the low-pressure side more than 100 degrees 
and would therefore be of greater advantage on the low- 
pressure side. But if a high degree superheater is applied, 
able to superheat the high-pressure steam, say 200 degrees, 
then it is better to superheat the high-pressure steam only, 
in order to get and maintain dry steam in both cylinders, the 
high-pressure side as well as the low-pressure side, whereas 
in the arrangement recommended by the Santa Fe the losses 
through condensation in the high-pressure cylinders are not 
abolished. Receiver-superheaters have the further disadvan- 
tage, that they must provide for a much bigger volume of 
Steam to be superheated than a high-pressure superheater. 
The steam section in receiver-superheaters must therefore 
be much bigger, or else wire drawing of the steam in the 
receiver takes place. These are the principal reasons why, 
in about 500 compound locomotives equipped with the Schmidt 
— in Europe, only the high-pressure steam is super- 
eated. 

Regarding the degree of superheat, our committee did not 
make any recommendations. In this connection I refer you 
to figure 22 of the paper on “‘Locomotive Performances Under 
Different Degrees of Superheated Steam,” showing the amounts 
of coal used per horse power hour for different degrees of 
superheat. These curves show clearly that the steam and 
coal consumption diminishes as the superheat increases, and 
that there is very little economy obtained with low degrees 
of superheat, or as Prof. Benjamin puts it in his paper: ‘“‘The 
first 80 or 100 degrees of superheat does not make the same 
proportional decrease in the coal consumption as do the sec- 
ond 80 or 100 degrees increase.” : 

I have here an official report of the Belgian State Railways, 
& road which has about 400 Schmidt superheaters in service, 
and which has had experience with Schmidt superheaters ex- 
tending over 5 or 6 years. It is officially stated that prac- 
tically no coal saving has been obtained with low degrees 
of superheat, i. e., with only 60 or 70 degrees. Mr. Schmidt 
has been advocating high degrees of superheat for the past 
20 years; many scientific researches bearing on this question 





RAILWAY AGE GAZETTE. 1743 


have been made and the same conclusion drawn. There are 
now nearly 6,000 Schmidt superheater locomotives in service 
or in course of construction in Europe, all of them using 
high degrees of superheat. In Europe we have gone through 
a development similar to that which I believe you are going 
through now. When superheat on locomotives first came up, 
many experts believed that it was quite sufficient to get only 
dry steam in the cylinders. Later on it was believed that 
the steam would be superheated sufficiently high to remain 
dry during the cut-off, and now experts are glad if they have 
still some superheat in the exhaust steam. 

Comparatively little heat is required to superheat the steam 
to a high degree. If we take for instance steam of 200 lbs. 
pressure, about 1,200 heat-units would be required to gene- 
rate dry steam of this pressure. Taking the specific heat of 
superheated steam of 0.6, it would require an additional 30 
heat-units to superheat to 50 degrees and 120 heat-units to 
superheat to 200 degrees. In other words, there is required 
only about 7 per cent more heat-units to generate highly 
superheated steam of 580 degrees Fahr. than is required to 
generate a low degree of superheated steam of only 430 de- 
grees Fahr. Thus the additional heat expended in order to 
highly superheat the steam does not amount to anything com- 
pared with the greater advantage gained by the higher degree 
of superheat. 

The most important point in the whole superheater ques- 
tion is the increase in power obtained by the application 
of a superheater. This item is not mentioned in the differ- 
ent comparison sheets of the report, but it is touched upon 
in the final conclusions, which state that “The superheater 
engine gets its load over the division in far better form 
and in better time than the non-superheater engine.” Giving 
you a conservative figure obtained in many years’ service 
with thousands of Schmidt superheaters, we can say that 
the increase in power obtained with a high degree super- 
heater is between 20 and 30 per cent. In other words, one 
ton of iron in a well-proportioned superheater engine gives 
20 per cent more power than a ton of iron in a saturated 
steam engine. That is the principal reason why superheat- 
ing has come into so much favor on European roads, and 
I believe it will prove the principal reason for the general 
introduction of superheated steam on locomotives in this 
country. 

F. J. Cole: Superheating for locomotives has passed the 
experimental stage, and from figures contained in this report 
and other sources it can be demonstrated that the repairs 
and maintenance of the apparatus are very slightly, if at 
all, in excess of an engine using saturated steam. Because 
the demand for steam on the boiler to perform a certain 
amount of work is less when superheated steam is used, the 
boiler repairs, especially in combination with the low steam 
pressure commonly used on superheater engines, will more 
than offset any slight additional charge for the maintenance 
of the superheater apparatus. 

The conclusions of the committee are of considerable in- 
terest, especially the statement that “superheater engines 
get their load over the division in far better form and in 
better time than the non-superheater, and are a more snappy 
machine all around.” 

While it is a fact that the number of superheater locomo- 
tives running in the United States is very small in proportion 
to the total number, it is interesting to remember that one 
or two years ago where probably only one engine in a lot 
would be built with a superheater, it is now a very common 
thing to build 20 to 25 or more engines in one lot all equipped 
with superheaters. 

The number of different types of superheaters built by 
the American Locomotive Company in service or under con- 
tract is as follows: 
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One of the most important possibilities of locomotives 
equipped with superheaters has not received the attention it 
justly deserves; namely, the increased hauling capacity and 
the greater efficiency which can be obtained than from 
locomotives using saturated steam. There is no doubt that 
this is the most important feature of all, and while great 
economies in fuel and water are obtained, yet the fact that 
for a given weight of locomotive having a high factor of ad- 
hesion it is possible to make a machine of at least 20 per cent 
greater hauling power, overshadows all other considerations. 
This is a fact of obviously more importance than the mere 
question of economies in coal and water. 

Nearly all railways are confronted with the problem of 
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hauling the greatest possible tonnage within certain narrow 
limitations of weight on driving wheels or total weight of 
locomotive. Any improvement in a locomotive which will 
increase its power without increasing its weight, is mani- 
festly of vast importance in transportation problems. 

The boiler is usually the controlling factor in most locomo- 
tives, because the power of a locomotive is largely a question 
of boiler capacity to furnish steam in sufficient quantities 
for the cylinders. Superheating by doing the same work 
with less fuel and water, without the addition of moving 
parts or any complication to increase the labors of the engi- 
neer and fireman, accomplishes the same result as if the 
boiler capacity was increased. Therefore, for a given amount 
of fuel burned and water evaporated, a material increase in 
the capacity or tractive power of any locomotive may be af- 
fected, provided the factor of adhesion is sufficiently high. 

In designing locomotives for the use of superheated steam, 
the best results are obtained by lowering the boiler pressure 
to about 170 lbs., making the cylinder diameters large enough 
to give an increase of tractive power over similar saturated 
steam locomotives. It needs no argument to point out the 
greater advantages which result from increase of power with- 
out increase of weight. We have built superheater locomo- 
tives for Brazil, the Argentine Republic, the Natal Govern- 
ment in South Africa and for Cuba. We are advocating the 
use of superheat, running from 175 to 250 degrees. 

“C. A. Seley: Our main efforts have been directed towards 
the practicai development of the superheater engine as a road 
machine, and to remedy the troubles incident to carrying out 
Godfrey Rhodes’ idea that “the first principle of railroading 
was to get the trains in on time.” What we want, when we 
use superheater engines, is to know that the trains come in 
on time. The Rock Island had six superheater engines, de- 
livered three or four years ago; for some little time that 
was the largest number of superheaters on any one road in 
this country, but not to be compared at all with the record 
of our friend, Mr. Vaughan across the line. 

The first two years of operation of these engines were years 
of experiment, trying to keep them in service without the 
loss of time. It finally required quite a little modification 
and change to do this, which has resulted in a performance 
which I believe is now very satisfactory. We are evidencing 
our faith in the superheater by an additional order for these 
engines, which are now being built. : 

J. A. Talty: I was connected with a road at one time that 
hhad a superheater slide-valve engine and a superheater piston- 
valve engine. I fully agree with the report of the committee 
in that the engines were a little more snappy—the slide-valve 
engine was so snappy that if you went to change the cut-off 
it was liable to snap you out through the window. We ex- 
perienced all kinds of trouble in getting a constant supply of 
lubricant to the valves. The only way in which we were 
able to lubricate the slide-valve engine was by using a long 
cut-off and a light throttle, but with a heavy throttle and an 
economical cut-off the locomotive would only run a very short 
distance before the valves would get very dry and cut; in 
fact, it was necessary to face the valves on the locomotive 
every trip or two. With the piston-valve engine we did not 
experience as much trouble in obtaining satisfactory lubrica- 
tion, and in pulling the trains over the road the locomotive 
would attain a higher rate of speed with a low pressure, per- 
haps 150 to 160 lbs., than a saturated steam engine. In heavy 
passenger service, that is, where the time is keyed up good 
and tight, and the engineer must run right up against the 
locomotive, there is trouble in obtaining constant lubrication. 

H. H. Vaughan (C. P.): The committee’s report on the 
coal-saving on the Canadian Pacific is a little bit mixed. 
It gives 42 per cent in one case and 3 per cent in another. 
These figures are widely varying. I understand that they 
have been obtained by following two engines. I have always 
objected to following an individual engine. I do not think 
our coal records are kept with sufficient accuracy to make 
comparisons between two engines of any value, so I had the 
figures compiled for a number of engines, some of which 
had been converted from 10-wheel passenger engines which 
were originally built as simples. These engines have been 
running in and out lately on two divisions, and without any 
change whatever except with the addition of the superheater, 
which gives us a temperature from about 530 to 550 degrees. 
On our Quebec section the non-superheater engines used 
2.500 tons of coal during the period for which the records 
were taken, and the superheater engines took 2,000 tons, so 
that it was a fairly good test, as it extended over three or 
four months. The saving in fuel was 15.5 per cent for the 
superheater over the non-superheater. On another section, 
involving rather less coal, the saving was 33 per cent. I 
consider that excessive, and possibly due to the engines on 
that section having been through the shop later, or some- 
thing of the sort. I see very little reason for questioning 
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the figures we have got, and believe that you can depend 
on a saving of 10 to 15 per cent in freight service and 15 to 
20 per cent in passenger service, by the use of superheater 
locomotives. 

In the use of superheaters in Europe, they reach tempera- 
tures up to 600 degrees and over. We are using temperatures 
of 520 to 580 degrees, what would be known in Europe as 
moderate superheat. If you want to get any real benefit from 
superheaters you must go to a reasonably high temperature. 
I would like to see all of our engines give a superheat of 550 
degrees and, if possible, a little more. When you go up to 
that temperature you get the real benefits from superheat- 
ing. When you use 40 degrees, 50 degrees or 60 degrees of 
superheat you get a little better working engine, but you have 
not really got into the superheating business at all and are 
simply playing with it. You might as well get into the busi- 
hess and use a reasonable amount of superheat and get the 
results that are obtained from the use of a moderate or high 
degree of superheat on locomotives. 

The statement has frequently gone out in newspapers and 
pamphlets to the effect that high superheating—and I be- 
tieve these statements refer to what I call moderate super- 
heating—involves a number of new processes in the locomo- 
tive, and increased cost of repairs, etc. According to our 
experience these statements are absolutely wrong. We have 
put superheaters on ordinary simple piston valve engines 
without any change whatever other than the putting of the 
superheater into the boiler, and we really find no difference 
in the maintenance of the engine, with one exception, and that 
is the renewal of the piston rings. We have to replace piston 
rings more frequently on the superheaters than on non-super- 
heating engines. The difference is especially noticeable in bad 
water districts, where there is considerable foaming. Both 
the piston and the valve rings wear out more quickly under 
these conditions on superheaters than on non-superheaters. 
We get from a month to six weeks’ service out of the rings 
in very bad water districts, while they average from two to 
three months in good water districts, and they run as high 
as twelve to fourteen months. I am of the opinion that the 
ring question is largely a question of material, and you can 
get from three to six months’ service in ordinary water from 
piston rings in superheated locomotives. 

The valve rings, which gave trouble on superheater loco- 
motives, did not give trouble in good water districts. We 
run our valve bushings, as a rule, through two shoppings, 
and the rings are frequently run from shopping to shopping 
without attention. In other words, there is very little dif- 
ference between the valve rings on superheaters and the 
valve rings on non-superheater locomotives. 

We are unable to furnish figures as to the actual cost of 
repairs, for the reason that we have no simple engines with 
which to compare our superheaters. Based upon the size 
of the engine, or the tractive power, the cost of repairs of 
the superheater engine has been decidedly lower than the 
cost of repairs of simple engines. I have always felt that 
that result was due to the superheater being applied to 
locomotives of more modern type, and, of course, newer en- 
gines than the saturated steam-engines, and consequently 
the figures were not reliable. I have, however, the cost 
figures for several months for these 10-wheel passenger en- 
gines equipped with the superheaters, and the cost for repair- 
ing superheater engines was only 3.47 cents a mile, and the 
non-superheater engines were 3.5 cents, so that the cost was 
practically identical. 

That substantiates what we have always felt, and that is 
while there is a slight additional expense for the maintenance 
of superheater locomotives on account of piston rings, there 
is a slight gain from the fact that you are always working 
dry steam, and these two things offset each other to a large 
extent. The only real additional expense in superheaters is 
a periodical testing of the front end. Our regulations call 
for a testing every three months to see that everything iu 
the front end is tight. I do not know that it is entirely fair 
to call that an additional expense, because I do not think it 
is a bad thing to test the front end of the locomotive, 
whether it has a superheater or not. It is simply taking a 
proper precaution instead of waiting for failure. Before we 
adopted this method of testing we used to run through 
the summer months very successfully, but when the hard 
winter weather came on we had complaints of the engine 
being short of steam. We usually found the steam pipe leak- 
ing, or something of that sort. By making a periodic test 
in a systematic manner you overcome that condition, and 
keep the engines in good condition right along. I believe 
there is money in doing this. Another expense is keeping 
the tubes clean. We clean out the fire tubes every round trip, 
and, as far as I know, that is carried out religiously. It 
is only a half-hour’s work for a man, a cheap class of labor, 
and it is not a very great expense, 
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As far as lubrication is concerned, we notice very little 
difference in using sight-feed lubrication, between the super- 
heater and the non-superleater. We do not use slide valves 
on superheaters. It has been tried many times, and in every 
case it is found to give trouble. You have practically got to 
nut up With piston valves if you go to the superheater loco- 
motive, and I do not know that there is very much objection 
to using piston valves. 

I have had the mileage made by superheater locomotives 
in passenger service on the Canadian Pacific, Eastern lines, 
recorded for March and April. There were 790,000 miles 
made in the passenger service, and there was not a failure 
due to superheaters. That is a pretty good proof that there 
is no need for failures due to superheaters, if you will keep 
after them. Last year I gave figures that showed that we 
made over two million miles, and that there was no failure 
due to a superheater, that is, a passenger failure due to 
superheater itself. 

It is a certain amount of satisfaction to me to feel that 
when we went into this business first we were criticised for 
putting so much apparatus in the front end. During the past 
few years everybody’s opinion seems to have changed on 
that, and there seems to be no objection to putting in two 
or three front ends and filling them with apparatus. We have 
used the intermediate superheater, by which I mean a boiler 
with an evaporating section at the back, the superheater in 
the middle. I won’t say a feed water heater, but a front 
section into which the water is delivered. That engine was 
originally built as a reheater engine; in other words, the 
superheater was put in between the high and low pressure 
cylinders. We subsequently changed it over and put the 
superheater ahead of the high pressure cylinder. With the 
superheater acting as a reheater, we were getting ninety 
degrees superheat in the low pressure steam chests. With 
the superheater ahead of the high pressure, we obtained from 
480 to 580 degrees in the high pressure steam chest; that is, 
a superheat of 100 to 200 degrees, varying, I think, according 
to the amount of water that was lifted by the engine, but we 
obtained very fairly uniformly 30 degrees of superheat in the 
low pressure steam chest. We didn’t make any test on the 
two engines with the two arrangements. Our opinion was 
that it simply was not necessary. You could tell by the 
engine, by the fireman, that there was no comparison between 
the compound engine using the superheater ahead of the high 
pressure cylinder and one using no superheat in the high and 
superheat in the low. It made a different engine out of it. 
We shall not worry very much about experimenting with re- 
heating. If you can run with 100 to 150 degrees of superheat 
on a high pressure cylinder, you are fairly safe in knowing 
that you are going to have a certain amount of superheat in 
the low pressure steam chest, and that there will be suffi- 
cient there to entirely avoid any water troubles in the low 
pressure cylinder. I feel that if we put in so much of a 
superheater that we get more superheat than we want in the 
high pressure steam chest, there is no advantage in going to 
reheating. We had better put all our heating surface where 
it does the most good. 

I would like to ask Mr. Cole where he has proven that 
lowering the steam chest pressure is an advantage. I can 
see that lowering the boiler pressure is an advantage, if 
the boiler pressure is so high that you are having an abnor- 
malt amount of trouble with the boilers. We are running 
engines with two boiler pressures. In other words, we build 
a 21-in. engine with 200 lbs. pressure, and a 22%4-in. engine 
with 175 lbs. pressure. We really set the pops at 180 on 
the lower pressure engine, to avoid the objection made by 
the engineers that they couldn’t get the work out of the 
175 Ib. engine that they did out of the 200 lb. As a matter 
of fact, I think there was nothing to that, but their idea 
was that the more pressure they had, the more business 
they could do, it didn’t make any difference what the size 
of the cylinder was. In order to avoid criticism, we gave 
the other engine 5 Ibs. more so that she cculd pull just 
a little more. I watched those engines very carefully, and 
I do not see either theoretically or practically, any advan- 
tage whatever in reducing the boiler pressure unless you 
want to do it to save the boilers. In good water districts 
we certainly do not have trouble enough with the 200 Ibs. 
pressure to make it any serious advantage to go to 180. In 
bad water districts we do notice a difference and we arrange 
to use engines with 175 or 180 Ibs. pressure, but where you 
have reasonably good water, I fail to see any advantage 
whatever in reducing boiler pressures. I grant you that with 
superheated steam, you can reduce boiler pressures with- 
out losing efficiency, a thing that you could not do if you 
were using saturated steam; but I do not see any reason 
for obtaining greater efficiency, and I do feel most distinctly 
ihat the lower pressure engines, with bigger cylinders, are 
uot as fast or as good as engines with the high pressure. 
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I do not believe there is any difference in the pressure at 
the nozzle on either engine, and with the big cylinder you 
lose a greater percentage due to back pressure. 

We have not built our passenger engines with 180 lbs. 
pressure, simply because we felt that a 200 lbs. engine was 
a faster and a better one. I have heard the statement made 
a number of times that you can obtain greater economy by 
reducing the boiler pressure, and I would like to know how 
it has been proved out, and why it is. 

James Christopher (T. H. & B.): Does Mr. Vaughan have 
to bore out the cylinders more frequently with the super- 
heater than with the simple engine? Is he enabled to run 
a larger nozzle tip with the superheater than with the simple 
engine? 

Mr. Vaughan: We use bushings on all our cylinders, and 
we have not noticed extra wear on the bushing as much as we 
have on the rings. I really haven’t any figures to show 
whether we do bore out more often or not. We use a 
smaller nozzle tip with the superheater. At least, that is our 
general experience. If you are using less steam you gen- 
erally require a smaller nozzle, but the engine will run more 
freely. 

We have plenty of evidence to support Mr. Hoffmann’s 
view that you can obtain additional capacity out of a super- 
heater. The same engine changed from a saturated steam 
engine to a superheated steam engine will take, say, one 
car more in six, or one car more in seven, without any ques- 
tion, and make the same time. There is no question what- 
ever but that the engine will run more freely, run faster, 
and run faster with a smaller nozzle. We have found it 
necessary to cut the nozzles down some for superheater 
locomotives. I put that down to the fact that, in spite of 
everything that has been said, the question of draft is noth- 
ing but the number of pounds of steam at the nozzle. It 
is a question of steam and pressure. You have to have a 
certain pressure of steam at the nozzle to get a sufficient 
draft; if you are going to get that pressure with a smaller 
quantity of steam, you have got to contract the nozzle so as 
to hold it in enough to get the pressure. 

Prof. Endsley: All the tests run at Purdue were run 
upon a slide valve engine. We ran a wide open valve, 240 
lbs. pressure. We were all around the engine and could 
tell if a valve was sticking; we did use a considerably larger 
quantity of oil to keep the valves from sticking with the 
superheater than with the non-superheater, but have never 
cut a valve, and the engine has run some 15,000 miles with 
the superheat varying from 120 to 140. We had to decrease 
the size of the nozzle from 4% to 3% in. in order to get the 
engine to steam. It is a 16-in. x 24-in. engine. Our engine is 
equipped with two valve pipe cups. The one on the right 
side broke after about a month, and in order to run a test 
I cut it off entirely and doubled the amount of oil used. 
Since that time oil has never been put into that side of 
the cylinder. Looking at the steam chest and at the cylinder 
from day to day, I find that side just as bright as the other 
side. We never have had any trouble from the rings, but 
we find it cheaper in the way of repairs. We have had no 


. trouble with the cylinders or valves, and we use a slide valve 


engine, 
Mr. Vaughan: 
Prof. Endsley: 
Mr. Vaughan: 


How much superheat are you using? 
Two hundred. From 180 to 210. 
You say, “from 180,” but what tempera- 


ture? 
Prof. Endsley: Six hundred. 
Mr. Vaughan: As high as that? 


Prof. Endsley: Yes. When using 240 lbs. steam pres- 
sure the temperature of the steam is over 400 degrees. Add- 
ing the superheat of 200 brings this up to over 600 degrees. 

Mr. Vaughan: We have trouble with the slide-valve engine 
at that temperature. I think very likely it may depend on 
the type of slide-valve used as much as on the type of lubri- 
cator used. Most continental engines use forced lubrication, 
and are able to run the passenger engines with sight feed 
lubrication. 

Mr. Chambers: What speed per hour did Prof. Endsley at- 
tain in his tests, the maximum speed the engines are re- 
quired to make? 

Prof. Endsley: We ran 30, 40 and 50 miles an hour in most 
of our tests. We do not attempt to get a high speed. We 
just decide what speed we are going to run at, ‘and put a load 
on to keep at that speed, but we have found a great increase 
of power, from ten to fifteen per cent, by using superheat in 
the Purdue locomotive. In the test this year, we ran at 30 


miles an hour, because we had some trouble with hot boxes, 
because of the engine standing still at the heavy pressure. 
The results at 30 miles an hour were comraratively the same 
as at fifty, so far as steam economy was concerned. The tests 
reported last year were run at 30, 40 and 50 miles an hour, 
at 240 lbs. pressure, with 200 degrees of superheat. 








Mr. Vaughan: Ours is not a high speed road. Most of our 
passenger traffic is very heavy and is run at slow speed. The 
highest record we. have for a superheater engine, 75 in. wheel, 
is 75 miles an hour. I mean, sustained speed over long dis- 
tances. That probably wouldn’t be very high, Mr. Chambers 
would say, but we have handled heavy trains, four or five 
hundred-ton trains, at 70 miles an hour on the level over 
quite considerable distances, ten or fifteen miles and the gen- 
eral feeling among our enginemen—and it has been stated in 
this convention frequently—is that the superheated engines 
are very much freer running engines than the saturated steam 
engines. 

The nozzle is not very much of a factor in it, I should say, 
from the fact that we have tried a variable exhaust on our 
superheater locomotives and found that it was almost im- 
possible to tell from running an engine when the nozzle was 
increased. The superheater engine is less sensitive to the 
size of the nozzle than the saturated steam engine. There 
is no trouble in getting speed out of them. We had some 
Atlantic type engines with an 84 in. wheel. We changed 
some of those engines to superheaters—they were previously 
compounds—and the enginemen told me they were never 
afraid to run the engine as fast as it would go, though they 
didn’t like to when it was a compound. 

Mr. Chambers: I was wondering how it would affect a 
road that needed to get up to 85, 87 and sometimes 90 miles 
an hour. In making our tests several years ago we had a 
great deal of trouble for a few days in trying to get the 
speed up to 80 miles an hour. We commenced with an 18x 
26 in. cylinder, 84 in.- wheel, 4% in. nozzle. After the first 
day we increased the nozzle to 45g in. and kept on increas- 
ing up to 4% in. Then we could make 84 miles an hour very 
easily. 

Mr. Vaughan: Mr. Steele, of the American Locomotive 
Company, came down with us, with a 600 ton train and on 
practically level road; we made mile after mile at 63 miles 
an hour, with a 63 in. wheel. That is going pretty good 
for a small wheel. 

Henry W. Jacobs (A. T. & S. F.): In the past ten months 
we have conducted some very extensive road tests. One of 
these tests was conducted on an engine that had formerly 
been a saturated’steam engine. We put a superheater in it 
to give an average of 60 degrees of superheat. The con- 
clusions that we drew from these tests were that they would 
not warrant us in putting in superheaters unless we could 
get at least 90 degrees of superheat; our practice at the pres- 
ent time is to build our superheaters to get from 90 to 125 
degrees. 

F. F. Gaines (Cen. of Ga.): My experience is limited to a 
very low degree of superheat. We have found, however, since 
making the tests indicated in this report, that by raising the 
pressure from 160 to 180 lbs. we are getting better results. 
While we have made no tests, it seems to be the consensus 
of opinion that the engine is more economical than it used 
to be, and we probably now show an economy over the simple 
engine. There is no question, however, that with the small 
degree of superheat we are using the engine is very much 
favored by the engineers. It really costs us less for repairs, 
and, whether it is due to the lower pressure we have used, 
or what, the fact is it has cost us less for running repairs 
and it is a more snappy engine, gets over the road more easily, 
and the engineers all want to get it if they can. Has Mr. 
Chambers not been running an engine between New York and 
Philadelphia during the past winter that has been carrying a 
high degree of superheat? Has he any data on the subject? 

“Mr. Chambers: I have no data to offer. 

O. M. Foster (L. S. & M. S.): We have a couple of super- 
heaters on the Lake Shore. They are piston valve passenger 
engines. We use about twice as much valve oil as we do 
on the saturated steam engines of the same class for the 
same work, but we do not experience any difficulty in lubri- 
cating the engines successfully. The only trouble is that 
when new valve bushings are applied we have to be a little 
more careful in getting them down to a hearing. After we 
once get a good working condition established we never have 
any more trouble with them. The engines carry 200 Ibs. 
pressure. These two engines are better than any other 
engines of their class, and this is agreed to by everybody. 
So far as the fuel consumed is concerned, they are more eco- 
nomical, and, so far as hauling trains is concerned, they are 
better engines. As to maintenance, we do not find any ap- 
preciable difference. The failures we have on account of 
superheater tubes breaking off are not worth mentioning. 
We have not had more than four such failures in six years. 
We do not believe there is anything gained, so far as the 
performance of the engine is concerned, by increasirg ihe 
size of the cylinder and decreasing the steam pressure. In 
fact, I am inclined to think that there is a distinct loss in 
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the capacity of the engine, aside from any question of econ- 
omy. I am led to believe this from the recent experience that 
we have had in applying superheat to another engine of an- 
other class. We have not tested this proposition out suffi- 
ciently to be able to say a great deal about it, but we reduced 
the steam pressure to 180 lbs. and increased the diameter 
of the cylinder from 22 to 24% in., which we thought would 
be about right. The engine has not done what our experience 
with the other engines would justify us in expecting in the 
way of performance. It is not much better, so far as hauling 
trains is concerned, than other engines of its class. We in- 
vestigated and found apparently that it was on account of 
the low steam pressure. I do not believe you can run engines 
fast with low pressure. If you want a fast engine you want 
fast steam. We are going to put the cylinders back to the 
original size and put the pressure up. The engine saves coal 
and is doing better work, but it is not a distinctly better 
engine on passenger trains, and that is what we expected to 
get, along with the economy. 

F. J. Cole (American Loco. Co.): Answering Mr. Vaughan’s 
question about the low steam pressure. We feel that the use 
of the moderate boiler pressures is some advantage in boiler 
repairs. Of course, with the superheated steam you can get 
any required temperature, and apart from any question of 
steam there is no advantage in a superheated engine carry- 
ing the same pressure. Of course the question of boiler re- 
pairs has got to be determined over a long period of time. 
We felt the moderate steam pressure of, say, 170 or 175 lbs. 
would, other things being equal, be more economical in 
boiler repairs than the high pressures of 200 or 210. 

L. R. Johnson (Can. Pac.): One of the gentlemen who 
spoke of the different details in connection with the super- 
heater said it was a pity the committee had not touched upon 
or given figures to show the increased power of a locomotive 
equipped with a superheater. The different members of the 
committee have their own ideas. As a committee, we felt we 
would be treading on rather dangerous ground in giving fig- 
ures such as would have to be given. It would tend to make 
the members think we were rather boosting the superheater 
as a superheater, and we thought that was somewhat out of 
our province. I think the figures and information given in 
the report, together with the results which have been brought 
out by the discussion, will leave no doubt in the mind of any- 
one present that the superheater is an advantage to any loco- 
motive which may be equipped with it, whether it is low tem- 
perature or high temperature. 

The report shows that not only in America—and when 1 
speak of America I mean the whole continent—but also in 
Europe, the experience has been that it is impossible to use 
slide valves with any high degree of temperature in the 
superheater. Mr. Schmidt suggested that it is not altogether 
the question of lubricator, but that the superheater makes 
the slide valve work on the valve seat to such an extent that 
it will break, and that not due to water lubrication so much 
as from the warping by the increased temperature. The ex- 
perience given by the gentleman from Purdue is rather as- 
tounding, in the face of what we have already heard, but if 
it is investigated a little further, probably there will be a 
reason for his success. ; 

I want to express the appreciation of the committee for the 
very able way in which Mr. Jacobs, of the Santa Fe, came 
to our assistance and placed his technical facilities at our 
disposal in order to make the report as interesting as pos- 
sible by producing these drawings of the different classes of 
superheater. : 





LOCOMOTIVE FRAME AND DRIVING-BOX 
CONSTRUCTION. 





H. T. Bentley, assistant superintendent motive power, Chi- 
cago & North Western, read a paper on “Locomotive Frame 
Censtruction, Including Design of Driving Boxes and Con- 
tained Parts,” as follows. The subject is treated under two 
heads: 

First:- The investigation of the design of driving boxes, 
brasses, shoes, wedges, binders and frames, that will give 
increased mileage to locomotives between shoppings. 

£econd: Frame construction for engines with outside valve 
gear. 

It is getting to be quite a problem to keep our heavy 1loco- 
metives running without having frequently to drop wheels 
and refit driving-box brasses, take up lateral wear, line down 
wedges, etc., and the object of this paper is to bring out 
2a discussion as to what has been, or can be, done to keep 
engines off the drop pit, and increase their life between 
general repairs. If it were possible to keep our driving-box 
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prasses, shoes and wedges snug, and free from pounding, 
there would be less trouble with frame breakage, and our 
rod brasses would not need renewing so often. 

With this in mind, I am giving a few suggestions that may 
possibly enable us to keep an engine out of the shop until 
such time as the driving axles need renewing, unless a frame 
breakage occurs to take the engine out of service. To get 
the best results, driving boxes should be made of cast steel, 
and designed of such proportions in shoe and wedge fit as 
to give long life, and with an adjustable or removable hub 
liner, so that lateral motion could be taken up with wheels 
in place. The driving-box brasses should be made of ample 
size and made of suitable material for obtaining long life, 
and of a removable type so that it will be possible to quickly 
replace them without having to drop the wheels. 

Shoes and wedges should be of such a size that a large 
bearing surface will be in contact with the driving boxes. 
With the ordinary design, the shoe and wedge face is a!to- 
gether too small, and the wear very rapid. Flangeless shoes 
and wedges should be used to overcome the trouble experi- 
enced with flanges breaking. To facilitate the lining down of 
wedges, arrangements should be made so that they can be 
removed without disturbing the binders, or underhung 
springs; the wedge bolts should be of sufficient strength and 
so arranged that in case of breakage it will be an easy mat- 
ter to replace them. Binders to be so designed that they 
will securely hold the frame jaws together, and prevent move- 
ment, but yet of such construction that they can readily have 
wear taken up when necessary. 

Frames.—Most roads have more or less trouble with frame 
breakages, and, if these could be eliminated by either im- 
proving the design or making them of some material that 
would stand up under the shocks they are subjected to, a 
step in the right direction would be made. I noticed an 
article some time ago on the great amount of frame break- 
age that was occurring with engines having the Walschaert 
valve gear. Upon looking into this on our own road, I found 
we are: not having the slightest trouble; not a single case 
of frame breakage has occurred on any outside gear engine 
during the past four years. 

Frame Construction for Engines with Outside Valve Gear.— 
As most locomotives are now being built with outside valve 
gear, there is very little difficulty in designing a suitable 
cross bracing that will add materially to the strength and 
life of frames. 

The replies to a circular of inquiry are summed up as 
follows: 

No. 1. Have you any suggestion to make in the way of 
improving the driving box now in general use, and, if so, 
what do you recommend? Of twenty-six answers sixteen re- 
plied “No,” whereas the balance suggested using heavy steel 
boxes, except in one case, where it was recommended that 
the pedestal jaws be spread farther apart, so that heavier 
cast-iron boxes could be used. 

No. 2. Have you any way of taking up lateral wear in 
driving boxes without removing them? Very little has been 
attempted in this direction, although replies indicate there 
is a great need of something that will enable it to be done. 

No. 3. Are you using driving boxes with brasses that can 
be taken out without dropping wheels? Notwithstanding the 
desirability of such an arrangement, only five roads report 
using anything of the kind, and all are using the same pat- 
ented device, experimentally; in three cases satisfactorily, in 
one case it has not been in service long enough to report 
on, while the fifth user did not find it entirely satisfactory, 
but did not state in what respect it failed. 

No. 4. What mixture or special metal do you use in 
driving-box brasses, and is it entirely satisfactory? Do you 
use grease for lubricating switch engines, and is it giving 
satisfaction? In the first section of this question, most roads 
reply that they are making their own mixture (copper 80 
per cent, tin 10 per cent and lead 10 per cent), with very 
satisfactory results, while a few are purchasing special 
brands, which give good service. In answer to second part 
of the question there appears to have been a difficulty ex- 
perienced while using grease in switch engines, and it early 
became evident that the kind of grease and perforated plates 
working satisfactorily on road engines would not answer the 
purpose for the slower moving switch engine, and, there- 
fore, a thinner grease and perforated plates with larger holes 
a introduced, and this combination appears to give better 
results. 

No. 5. Do you use adjustable or solid shoes and wedges, 
and are they satisfactory? The general practice appears to 
favor the solid shoe with adjustable wedge, and, as a whole, 
it is satisfactory, although with limited bearing surface con- 
siderable wear takes place. With engines having Walschaert 
or other outside gear, there is no reason why the frame jaws 
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cannot be designed to get a width of eight to ten inches, if 
desired, so that the pressure per square inch could be greatly 
reduced. On a large number of European engines a solid 
pedestal of great width is used, with very satisfactory results. 

No. 6. Do you have much shoe and wedge flange breakage? 
If so, how do you overcome it? Considerable trouble appears 
to have been experienced in this direction and has been over- 
come in some cases by using bronze shoes and wedges; in 
others, by thickening flanges where possible, and, on most 
roads, frame jaws are now rounded off so that a good fillet 
can be left in shoes and wedges. We have entirely overcome 
the breakage of flanges by simply leaving them off, and using 
side plates riveted on the frame, the flanges of the driving box 
coming in contact with these side plates, instead of the flanges 
of shoes and wedges, as formerly. 

No. 7. What width of bearing face do you have on shoes 
and wedges where they come in contact with driving boxes? 
The replies indicate that this varies on different engines and 
roads, the minimum being 4 in. with 7% in. as a maximum, 
depending on the size of engine, With consolidation engines 
in service on the Chicago & North Western we have a wedge 
face of 8% by 17% in., with a pressure per square inch of 
122.8 pounds, as compared with our former standard freight 
engine with 6% by 17 in. wedge face, with a pressure of 184.72 
pounds per square inch. 

No. 8. With outside valve-gear engines, have you tried to 
increase the width of shoe and wedge face, and, if so, how? 
In no case does there appear to have been an attempt made 
to increase frame jaws on engines having outside valve gear, 
and yet it is a simple proposition, and by doing so increased 
wearing surface could be obtained. 

No. 9. Have you any way of taking down wedges without 
removing binders or driving box? In no case has this been 
attempted, although it can be accomplished by using flange- 
less wedges and cutting away the inside flange of the driving 
box on the wedge side; what was formerly a four or five-hour 
job, depending upon size of engine, can be accomplished in 
less than an hour. 

No. 10. Do you use brass or cast-iron shoes and wedges? 
The general practice appears to favor cast iron for this pur- 
pose, but a number of roads prefer bronze shoes and wedges 
where steel boxes are used, while a few people seem to like 
a bronze liner on a steel box, and then use a cast-iron shoe 
and wedge. With this latter arrangement, we have not had 
very good results, account of difficulty in keeping liners fast 
on the box; our present practice is to use cast-iron shoes and 
wedges against steel boxes in freight service, and bronze 
bearing on passenger engines. 

No. 11. Can you line down shoes and wedges without taking 
them out to apply liners, and, if so, how? The replies are 
practically the same as to question 9, except that occasionally 
loose liners are inserted behind the wedge, which, however, 
can only be done by taking the binder down, so that what 
should be a simple job is a difficult and expensive one. 

No. 12. With underhung springs can you remove and 
replace broken wedge bolts without taking binders down? 
Where underhung springs are used, it seems impossible on 
most roads to remove or apply wedge bolts without removing 
springs. We had a similar difficulty, and practically over- 
came it by making binders with slotted holes, which enabled 
us to take out and replace wedge bolts with springs in place, 
thus reducing the job from a big to a small one. 

No. 13. Which type of binder do you find the most satis- 
factory? The pedestal cap type meets with most favor, as 
replies from fourteen roads indicate it is their preference, 
and that frame breakage is reduced where it is used. The 
strap binder is next best, seven replies being in favor of it. 
The clamp over the frame jaw lugs is used on four roads on 
account of simplicity, and only one road is in favor of using 
the thimble and bolt. My personal preference is for the 
pedestal cap type. 

No. 14. Have you anything to suggest in the way of a 
binder that will take up wear without having to be upset and 
refitted? The replies indicate that the pedestal cap type 
binder does enable the wear to be taken up with less trouble 
and expense than any other make, in which conclusion I 
concur. : 

No. 15. What suggestion have you to offer in regard to 
frame construction on engines with outside ‘valve gear? The 
proper cross bracing of frames is the most logical use to 
make of the space that was formerly taken up by valve gear, 
and will do more to overcome frame breakage than almost 
anything else. One suggestion is to use upper and lower rails 
over the cylinder casting. This design can and is used, how- 
ever, with engines not having outside valve gear, and is a 
great help in reducing front frame breakages and loose 
cylinders. 

No. 16. Do you have as much trouble with frame breakage 
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when using outside valve gear as you do when using Stephen- 
son gear? There seems to be a reduction of frame breakages 
with engines having outside valve gear, on account of their 
being provided with suitable cross bracing. In our experience 
with engines of exactly the same size and make, one having 
the inside and the other the outside gear, the former are 
continually in the shop with broken frames, while the latter, 
with Walschaert gear, have never given us a minute’s trouble 
in this direction; but the frames are braced laterally, which 
we consider the cause of our freedom from breakage. 

No. 17. Do you use cross bracing between frames of outside 
gear engines? If so, does it stiffen up and reduce frame 
breakage? Where outside gears are in use, the frames are 
generally braced laterally and with splendid results, judging 
from replies received. Some roads have had such short 
experience with outside geared engines that they are not in 
a position to report intelligently. 

No. 18. Have you any suggestions to make that will de- 
crease the breakage of locomotive frames? The suggestions 
offered are various, and may be summarized as follows: 
Heavier frames. Keep pounds out of driving boxes. All 
weight-carrying points on frames to be braced to boiler. Make 
frames of best material. Increase depth of frame in propor- 
tion to the tractive power. Make frames in one piece with 
large radii where possible. Good material properly used. 

No. 19. Do you use steel or iron frames? Which is most 
satisfactory? Cast-steel frames, when properly designed and 
annealed, appear to be just as satisfactory as wrought iron. 
Great strides have been made in foundry practice during the 
past few years, so that first-class castings can be obtained. 

In conclusion, I believe there is a great field ahead for the 
further study of this subject, so that repairs to driving boxes, 
shoes, etc., will be simplified, and work now taking several 
hours can be done in very much less time. 





DISCUSSION ON FRAME CONSTRUCTION. 


D. R. MacBain (L. S. & M. S.): We began about six 
years ago to increase the bearing surface by lengthening 
the brass on our Atlantic type engines about twenty per 
cent. We found, previous to that time, that the best wear 
we were able to get from those engines between repairs to 
the main driving box, was about thirty-five to forty thou- 
sand miles, at which time the left main box in all cases would 
be worn to a point where it was not advisable to run it 
longer. We then increased the length of our brass from 12 
to 14% in., letting it extend in onto the axle, shifting the 
eccentrics over, and putting an offset in the eccentric rods. 
The first engine we turned out equipped in that way, instead of 
coming in for repairs to the main boxes at the end of the usual 
thirty or thirty-five thousand miles, ran 122,500 miles, and the 
wear upon the left main box was less than that of any other. 
Meanwhile the engine had worn out two sets of tires in 
addition to the set it started in with. We were encouraged 
by that, and immediately applied these boxes to some fifteen 
or twenty other engines of the same class, and have had 
uniformly good results. Now that we have the outside valve 
gear cannot make any change in the wedge or shoe bear- 
ing on the frames, I could not suggest anything that would 
bring more relief to the motive power department than in- 
creasing the length of the main and intermediate boxes of 
the consolidation engines, and the main boxes of the Atlantic 
and Pacific type engines. It might be that considerable diffi- 
culty would be experienced on account of the uneven wear 
due to the uneven saddle-bearing on top of the box, but we 
have not found that to be worthy of notice. The difference 
in wear between the inner and the outer end of the brass 
was so little that it could be entirely neglected so far as any 
repair was concerned. I believe that Mr. Bentley’s paper 
ought to receive a great deal of attention, and I will assure 
you, gentlemen, that if you follow up the suggestions made 
in the paper, and especially increase the length of your main 
and intermediate boxes or brasses on the consolidation en- 
gine and the main boxes on the Atlantic and Pacific type 
engines, that you will be very much gratified by the results 
gained. 

F. F. Gaines (Cent. of Ga.): Mr. Bentley’s paper is a 
very valuable one. The suggestions made offer a good deal 
of food for reflection, and I for one am going home to re- 
flect on them. I am going to take exception, however, to 
one recommendation that is made in favor of the cast steel 
box. We have had to use the cast steel box on engines where 
the pedestals were so long that they wouldn’t stand the 
cast iron, but I believe where you have sufficient space and 
can use the cast iron, that the results are very much more 
favorable in every way. I have been going through our 
standard boxes, and where the pedestals would allow it, get- 
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ing rid of the cast steel and using a special grade of cast 
iron. It is toughened by a special process. 

You have got to start a steel box off with some sort of 
hub-line *area. With the gray iron box it isn’t necessary to 
have wear. Mr. Bentley speaks about keeping the engine 
out of the shop until such time as the driving axles need 
renewing. It seems to me if you keep an engine out of 
the shop until the driving wheels need general repairs it is 
going some. 

I started several years ago in designing engines to make 
it a rule wherever there was any weight taken on the frame, 
to be sure and have that weight carried right up to the 
boiler somewhere with the connections. On engines with 
that arrangement, we seldom have broken frames. The use 
of the Walschaert valve gear unquestionably allows a great 
deal more freedom in carrying out the design. You have 
your valve motion outside and nothing to interfere, in case 
you have to put a weight on the frame, with carrying that 
weight up to your boiler. 

J. A. Talty: I have noticed in riding those high pressure 
locomotives, that in increasing the speed and using a short 
cut-off and heavy throttle, that there is a great strain on 
the main boxes. I presume it is due to a very high back 
pressure; it is possible to avoid the strain on the main 
boxes by using a little longer cut-off and lighter throttle. 
However, on some of the high-pressure roads, experience 
has taught that you cannot regulate the throttle opening 
very finely; in other words, one notch on the throttle will 
produce a very severe vibration. It seems to me that on 
high-pressure locomotives, if a throttle was designed with 
which the engineer could regulate the opening more closely, 
it would very materially increase the life of the main driv- 
ing box brasses. For instance, when you attain a speed of 
70 miles per hour, there is a very severe strain on the 
machinery, the side rods and the main boxes, and especially 
on the side rods, if there is lost motion in the main boxes. 

C. E. Fuller (U. P.): Mr. Bentley speaks of bringing the 
weight up to the boiler. In doing this does he fasten the 
boiler to the brace, or is the boiler simply to rest on the 
brace? He speaks of lots of trouble with broken frames 
with the Walschaert gear. We have not had that experience. 
While we have had lots of broken frames both with and 
without the Walschaert gear, and I am not prepared to state 
just the proportion, yet I do not think that we have had as 
many broken frames with the Walschaert gear as with the 
link motion. I am talking now about high pressure and 
large engines, not about small engines. I think the question 
of bracing the frames has a bearing on this subject. 

J. F. DeVoy (C. M. & St. P.): It seems to me that one of 
the most important points brought out in Mr. Bentley’s 
paper is: “There seems to be a reduction cf frame break- 
ages with engines having outside valve gear, on account 
of them being provided with suitable cross bracing.” I be- 
lieve that the proper bracing of a frame by cross-braces 
will come more nearly to doing away with frame breakages 
than any other one thing you can do. This, of course, 
has been made possible by the use of the outside valve gear. 
While I do not think that the outside valve gear has had 
anything to do with it, still I think the removing of the valve 
gear to the outside, allowing you to put in proper bracing, 
has done it. I believe you can reduce the weight of the 
frame, say 25 per cent, on account of putting in the frame 
bracing, and that the weight of the frame cross-braces will 
give you a total reduction, in the weight of the frame of 
from 15 to 20 per cent. 

Edward W. Pratt (C. & N. W.): The replies to question 18 
seem to indicate that the majority favor frames made in 
one piece, and it seems to me that if that is the majority 
opinion of this association, it must be on account of trouble 
in the fastenings between the parts of the frames. When 
it comes to an accident to a locomotive, it is quite a serious 
matter with the front rails badly bent or broken under tne 
saddle, in inaccessible places, to have to remove the whole 
frame, and I am a little surprised that no one has noted 
more strongly the splicing of the frames so that they can 
be repaired, particularly where we have so many Atlantic 
or Pacific type locomotives. 

David Brown (D. L. & W. R. R.): There is only one 
thing to do about the frames. There is nothing the matter 
with the design. The locomotive builder has designed the 
frames in such a manner that I believe they will stand 
anything, with proper care and attention. The only excep- 
tion that I take to them is this—I know a great many will 
differ from me—I would start at the cylinder ends with two 


keys. We put one in the front. We should also have one 
in the back. I have seen cylinders loosened at the back 
end. If you take the bolts out, ream the holes and renew 


the bolts, you have got all of your bearing at the back end 
of the cylinder that you had when you started out. But if 
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you had a key there, and did not chip it off even with the 
frame, but let it project so that a man could give the key 
a blow occasionally, and keep it home, you have a better 
support. There is no job around the engine that deserves 
more attention than the tail piece at the back end of the 
frame. The better cross-bracing we can get, the safer we 
are and the better satisfaction we have with the frames with 
regard to loosening. We want our driving box brasses to 
have as much bearing as possible. Furthermore, the wedge 
must not be allowed to get loose or be down. Keep it up 
and in proper working order. I believe with these matters 
attended to, and what has been brought to our notice, we 
ought to prevent our frames from breaking. 

C. E. Fuller: What kind of a side plate does Mr. Bentley 
rivet to the frame, where he uses the flangleless shoes and 
wedges; how does he fasten it? 

The President: Mr. Chambers, you have been using the 
one-piece frames for some time. What service are you get- 
ting with these frames? 

C. E. Chambers (C. of N. J.): We have used locomotives 
with one-piece frames for several years. Some of them have 
a front section which is bolted on under the cylinders, so 
that in case of accident, such as some of the speakers have 
mentioned, it would only be necessary to renew the front 
section. We also have other engines with the one-piece 
frame. If any breakage occurs on the frame back of the 
front end, it is welded by thermit. We have several of them 
which have been in successful use for a number of years. 
The one-piece frame with the removable section in front is 
a very satisfactory frame. 

C. A. Seley (C, R. I. & P.): There is one point in connec- 
tion with Mr. Gaines’ advocacy of cast iron, and that is the 
question whether it is a better wearing metal than cast steel 
—cast steel is very bad, and we have all felt the necessity 
of covering up the surface with something that will protect 
it. In the west we have used babbitt inserts and brass lin- 
ings to a considerable extent. I am inclined to believe, 
where we are under the necessity of using cast steel boxes, 
that the babbitt inserts at times may practicaily render the 
frame satisfactory. 

Mr. Bentley: Have any of the members tried some kind of 
removable brass? I understand on some roads they have a 
brass similar to a car brass or tender-truck brass, probably on 
the front and back boxes, which they can take out by jacking 
the wheel up a little. I think no one has yet had the courage 
to put a removable box in the main bearing. 

F. F. Gaines (C. of Ga.): I was formerly connected with 
a road where that practice was in vogue on everything except 
the main box. It was made similar to a tender brass, and 
you would have to jack it up sufficiently to get a 1% in. clear- 
ance so that you could slide the brass out. We never put it 
on the main box, because I do not think it would work there. 
There is too much work and too much motion to put it on 
the main box, but it worked very satisfactorily on the other 
boxes. 

Mr. Bentley: We have had a number of engines equipped 
with removable driving box brasses for a good many years, 
and I have been personally following it up where I could. 
Some of the savings we have made by the use of this remov- 
able brass are remarkable. The fact that you can take an 
engine into the roundhouse in the morning and by noon have 
a new brass in it, and have it on the road in the afternoon, as 
compared with having it out of service for one or two days, 
which was formerly our practice, is most important. I have 
some figures that show the cost of driving box brasses, shoes 
and wedges, and lateral motion plates. We have a lateral 
motion plate that we can put in position with the wheels 
under the engine; it may be interesting to know how far we 
have gone in this direction. We hope it will be the means of 
everybody doing likewise, as all the roads would gain con- 
siderable advantage from such a practice. We find it costs 
a little more in the first place to apply flangeless shoes and 
wedges than it costs in the case of the ordinary cast iron 
shoes and wedges, the difference being $6.49 in favor of the 
ordinary cast iron ones. Where you have to line down the 
cast iron shoes and wedges with flanges, as compared with 
removing the flangeless shoes and wedges, the saving is some- 
thing remarkable. I have frequently seen engines fitted with 
a cast iron flanged shoe and wedge have the flanges broken 
off going around some of the sharp curves entering the Wells 
Street Depot the day after they were put on, and we had to 
put in new wedges. With the flangeless wedges this is un- 
necessary. 

In the use of the driving box brass, we can save probably 
$30, considering the time the engine is out of service, by 
putting in the removable brass, as compared with dropping 
the wheels under the old practice and taking the box to the 
machine and putting the new brass in and getting it back 
on the engine. 
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J. A. Pilcher (N. & W.): There has not been any epidemic 
of breakages, and we have been led to the conclusion that 
it is better policy for us to adhere to the cast iron boxes, 
making the box frames very deep to get the strength. 

D. R. MacBain: The New York Central Lines some years 
ago adopted a method of lining steel driving boxes with 
brass, for the purpose of getting away from the excessive 
box and shoe and wedge cutting. It was a considerable item 
of expense and a couple of years ago a committee was 
appointed to make a series of experiments with cast iron, 
with a view of determining whether or not we could use 
cast iron on modern power. The committee has arranged, 
as I understand the matter, to have about twenty consolida- 
tion engines equipped with high grade cast iron boxes, of 
two different mixtures. Some of the engines have been 
in service a year, and up to the time I left the New York 
Central we had not had any failures. The operation of the 
box so far has been very satisfactory. We simply took out 
the cast steel box and put in the cast iron boxes with the 
same dimensions of shoe and wedge. 

Mr. Bentley: As I understand Mr. MacBain, he was using 
a cast iron box instead of a steel box with a cast iron shoe 
and wedge. 

Mr. MacBain: We were using the cast steel box and we 
started to experiment with the cast iron box. 

Mr. Bentley: Mr. MacBain brought up the question of 
increasing the length of the box and brass, but he seemed to 
have overlooked what I consider the most vital point in 
the whole thing, and that is increasing the jaw dimensions. 
The locomotive builders do not like that kind of an arranze- 
ment, because it means a lot of work for them, but if you 
can increase your jaw fit you will get a greatly increased 
life from the shoes and wedges. 

Mr. Gaines asked about the driving axle. I was reaching 
rather high probably in trying to make the engines stay on 
the wheels until the axle was worn out. I saw a driving 
axle the other day that had only been in service two years, 
and I do not think that is a long life for a driving axle. It 
had to be taken out and refitted. 

Mr. Fuller spoke about my saying that they put the brass 
up to the boiler. I did not say that—that was a statement 
made by one of the gentlemen who replied to my circular of 
inquiry. We run our brasses up to the boiler over the frame, 
and instead of riveting them or fastening them on with 
studs, which causes considerable trouble, we let the boiler 
rest in an angle iron or T-iron. 

Mr. DeVoy spoke about an engine having outside valve 
gear—he could not see how that would affect the breakage 
of frames. I did not claim the kind of valve gear we were 
putting on our engines was responsible for the absence of 
frame breakages. What I do claim is that the possibilities 
for cross braces on the outside geared engine is the thing 
that has helped us. 

Mr. Pratt quoted me as saying something that I did not 
say, and that I did not mean. I did not say anything about 
a one-piece frame. We have a large number and they are 
very nice when nothing happens and they do not get into 
a wreck, but when it becomes necessary to make repairs to 
one end of a one-piece frame, it is a big job, because you 
cannot repair the frame in place. I am in favor of a slab 
connection, where possible, so as to reduce the size of the 
frame for convenience of repairs. 

Mr. Brown spoke of the care given to frames. I under- 
stand if you keep the pounding out of the driving box and 
keep the shoes and wedges snug, that it is giving care to 
the frames and I do not see that you can give very much 
further care to them while the engines are in service. 

In reply to Mr. Fuller’s question. We use a mild steel 
plate, I think it is about three-quarters of an inch thick 
and about two inches wide, which we rivet on to the side 
of the frame, which takes the place of the flanges on the 
shoes and wedges. The idea of that is whatever wear is 
caused from the driving box is transmitted to this piece of 
mild steel, which is easily removed when it is necessary 
to replace it, and instead of having to repair the frames, 
we simply take the worn piece of mild steel off and put on 
another one. 





SAFETY VALVES. 





The remarks and suggestions below relate to locomotive 
boilers only. Further, they relate only to locomotive boilers 
using coal as the fuel, and under the conditions now prevail- 
ing for the stimulation of the draft by the use of exhaust 
steam from cylinders of the locomotive and by means of the 
ordinary steam blower. A series of tests were made for the 
committee by E. D. Nelson, engineer of tests of the Penn- 
sylvania, to determine the maximum or worst condition that 











the safety valves were required to take care of. With gauge 
pressures of 190 to 207 pounds, it was found that the maximum 
discharge of steam was 2.44 pounds, the minimum 1.18 and 
the mean 2.05 pounds per square foot of heating surface per 
hour. 

The committee has taken twice this mean value as the 
basis for a formula, which, in its opinion, will reduce safety- 
valve practice to a uniform basis, and at the same time 
provide proper relief for the boilers. Such a formula may 
be expressed as follows: 


0.08 H.S. 


og 


A = Outlet of valve in square inches. 
H. S. = Boiler heating surface in square feet. 
P = Absolute pressure = gauge pressure + 15 pounds. 


This formula will provide, on boilers carrying 200 pounds 
gauge pressure, an outlet that will take care of 4.1 pounds of 
water per square foot of heating surface per hour. 

A number of observations were made on locomotives in 
passenger service, provided with safety valves the combined 
outlets of which would take care of from 3.64 to 4.06 pounds 
of steam per square foot of heating surface per hour, and no 
cases were found where the safety valves failed to properly 
relieve the boilers. The locomotives on which investigations 
were made carried 200 pounds gauge pressure, had 4,231 
square feet of heating surface and 5614 square feet of grate 
area. Past investigations have verified that Napier’s rule 
for the flow of steam may be safely taken for the types of 
muffled safety valves now on the market. In the formulas 
below, we have used for arriving at results 215 pounds 
absolute pressure, or 200 pounds gauge pressure. 


SUMMARY OF FORMULAS. 





Steam pounds, 
No. AUTHORITY per hour, per REMARKS 
square foot, 
H.S. 
| edie phe lh For argument in support of this, 

1 | 0.10266 H. 8 5.28 see Am. Ry. M. M. Proceedings 

Area= —— Pp — of 1908, page 262. 

Am. Ry. ™. M, 1910 
m Proposed by Com- Recommended by the committee. 
i mvttee: 4,10 Areuments in support of this and 

Area— 0.08 > H. S. its limitations herein. 

< 





In the formulas above the area is area in square inches. 
H.S. indicates total heating surface in the boiler in square 
feet. P represents absolute pressure or gauge pressure plus 
15 pounds. 

It is, perhaps, superfluous to state that, having assigned 
proper values for safety valves, means should be provided 
for maintaining the values. In other words, the maintenance 
of proper areas of outlet should be a feature of safety-valve 
maintenance and repair. For the guidance of the designer, 
the valve manufacturers’ lists should show nominal size of 
valve, the outlet in square inches under various pressures, 
and the capacity for discharge of steam in pounds under the 
various pressures. For the guidance of the repair man, the 
lifts of valves under the various pressures should also be 
shown. The committee considers that safety-valve outlets to 
either of the above formulas will be satisfactory if used as 
prescribed in the opening of this report. 

The report is signed by:—F. M. Gilbert (N. Y. C. & H. R.), 
James Milliken (P. B. & W.), W. D. Robb (Grand Trunk), 
M. H. Wickhorst (C. B. & Q.), and J. G. Neuffer (C. G. W.). 





DISCUSSION ON SAFETY VALVES. 


H. H. Vaughn (C. P.): Is the area specified in the paper 
the actual area through the valve and not the nominal d’- 
ameter of the valve. 

Mr. Gilbert: The formula gives the opening in square 
inches which should prevail under the pressure for which 
the boiler is to be operated. 

Mr. Vaughn: Suppose you had a safety valve, how would 
you get at the area of that valve? 

Mr. Gilbert: You would take the area of the lift and 
divide by the circumference. 

Mr. Vaughn: The lift would depend on the pressure, ex- 
cess pressure? 

Mr. Gilbert: Yes. 
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Mr. Vaughn: Under what excess pressure does it have 
the maximum lift the valve is capable of? 

Mr. Gilbert: I do not see how the question of excess pres- 
sure enters in it. It is the opening which is available under 
the working pressure of the boiler. If you cannot make it 
up in one valve, you can make it up in any number you 
see fit. Of course, the outlet feature increases as the pres- 
sure increases, but there is a well defined opening which is 
governed by the working pressure of the boiler, or the 
pressure supplied for the discharge. It has been the practice 
in the past to put on so many valves of certain maximum 
diameter. One valve might give you four times the outlet 
of the other; therefore a statement that the valves were 
four inches nominal diameter would carry no definite inf: r- 
mation and is not a measure of the capacity of the valve 
to discharge steam. If you give the opening in the actual 
number of square inches you have a definite basis on which 
to work. The point the committee was trying to make in 
the question of the maintenance of valves is that the springs 
take a certain amount of set, the percentage of this set in 
larger valves may be largely reduced, and therefore the 
valve under normal conditions might have a larger capacity 
for discharge than it would have under conditions which 
induced certain deteriorations. 

George L. Fowler: I think there were some experiments 
made last winter by one of the valve companies that would 
throw some light on this subject. If I remember correctly, 
it was to the effect that the length of the spring had a good 
deal to do with the lift of the valve. For example, we might 
take a long spring and screw it down so that it gives a 
certain static load on the top of the valve, and that spring 
would allow, under given excess pressure, a greater lift of the 
valve than one which was shorter and stiffer. Of course, 
that is in direct accordance with the ordinary spring action 
and with the formula which they deduced from their ex- 
periments. In calculating the capacity of the valve they 
made it a function of the stiffness of the spring; that is, 
the possible lift that would be allowable with a spring giv- 
ing a certain static load, and that would answer Mr. 
Vaughan’s question to a certain extent. Of course, the area 
for discharge of the steam was calculated by multiplying 
the circumference, and that lift actually depended on the 
stiffness of the spring, and not altogether on the static load 
that was put on it in the first place. 

Mr. Vaughan: The way I feel about the report is that the 
committee has done the work very satisfactorily as far as 
determining the area of valve which should be used, and 
I am glad to see that they have not carried it to five decimals 
like the American Society of Mechanical Engineers did; but 
I do not think the matter is settled unless a standard method 
is outlined to determine what the area shall be. I see what 
Mr. Gilbert means, that if a valve will practically lift off 
the seat at 200, it will lift as much at 202 or 205; that is, 
at 200 it will lift about the same distance as at 202 or 205. 
I think, however, that the method of determining, the area 
should be specified clearly and distinctly, and what tine area 
means. I suppose on this report it meant the actual outlet 
area and not the diameter of the valve. I do not think we 
should leave the subject in any indeterminate form, when 
establishing standard practice for safety valves. 

J. A. Pilcher (N. & W.): A good deal depends on the 
adjustment of the valve as to the lift under a given pressure. 
In talking that matter over recently with a representative 
of one of the valve manufacturers, he said that if you have 
a valve with a small amount of difference between the open- 
ing pressure and the closing pressure, you have a small 
amount of lift. There are a number of varying factors, and 
the question would have to be placed in some definite form, 
as proposed by Mr. Vaughan. That is, the opening with 
a given pressure and with a given adjustment. If you 
change either one of the factors, you change the conditions 
in that particular valve. 

Mr. Gilbert: The committee sought studiously to avoid the 
question of the value of low and high lifts, they sought to 
avoid going into the question of the design of the valve, but 
I can see that Mr. Vaughan’s objection is well taken. We 
thought that this summation of what the manufacturer should 
furnish would in one case furnish a clue to the man who is 
assigning the number of valves, so that he might equip the 
boiler properly to start with, and that a statement of the lift 
of the valve under various rressures would be a guide to the 
man who maintained the valve. While this is capable of mis- 
interpretation the report states: “For the guidance of the 
designer, the valve manufacturers’ lists should show nominal 
size of valve, the outlet in square inches under various 
pressures, and the capacity for discharge of steam in pounds 
under the various pressures. For the guidance of the repair 
man, the lifts of valves under the various pressures should 


COS ar, 








JuNE. 22, 1910. 


also be shown.” That was to take care of the slight varia- 
tion which would naturally occur from increased pressure. 
We provide the lifts of the valve as a clue to the man who is 
to maintain them, so that he may maintain the normal con- 
dition of the valve. 

The President: I feel this is an important subject, and all 
contributions possible should be made to the report of the 
committee, if there are any. I feel that we should go beyond 
the point of avoiding certain recommendations, because of 
lack of uniformity in manufacture, and we should more or 
less positively state what we want and let the manufacturer 
know what we want, provided we can determine what we 
want. 

J. Christopher (T. H. & B.): Many of our larger boilers are 
now equipped with three pot valves. I would like to get the 
sentiment of the members as to what is the practice of ad- 
justing these three valves; in what manner is it considered 
best to set the adjustment? There being three valves, I do 
not suppose it is desirable or intended that all three should 
operate at one and the same time. I would like to get an 
expression on that. 

Mr. Gilbert: The practice on the road I am serving, in the 
case of boilers equipped with two safety valves, is that we 
set one at the pressure the boiler is allowed to carry and the 
other at two pounds above the pressure. In case the boiler 
is equipped with three valves, the first is set at the pressure 
the boiler is allowed to carry, the second one at two pounds 
above the pressure, and the third one at three pounds above 
the second, making a difference between the first and third 
valve of five pounds. 

Mr. MacBain: I move that the report of the committee be 
accepted. 

The motion was carried. 





LUMBER SPECIFICATIONS. 





The report on Lumber Specification was a joint report pre- 
pared for both the Master Mechanics’ and the Master Car 
Builders’ Associations. The report was reproduced in full in 
the Daily Railway Age Gazette for June 20, page 1653. A 
report of the discussion at the Master Car Builders’ Associa- 
tion appeared in the Daily Railway Age Gazette of June 18, 
page 1631. 

Mr. Seley: This report is the joint production of a com- 
mittee of this Association, the Master Car Builders’ Associa- 
tion and the Railway Storekeepers’ Association, and it is, to 
a certain extent, incomplete. A number of cuts were not 
prepared in time for printing with the advanced copy, and 
the chairman of the Railway Storekeepers’ Association asked 
me to present a few modifications, mainly trifling changes of 
wording, and some notes relative to the interpretation of the 
specification so far as purchasing was concerned. 

The specification was received by the Master Car Builders’ 
Association and adopted as Recommended Practice. It was 
recognized that it was unnecessary to debate or discuss the 
report in that convention, and I think the same is true with 
regard to this convention. There is no doubt the committee 
has presented a very valuable contribution as a basis for the 
definition of different kinds of woods used on railways, and 
also the grading which it is endeavored to make common 
practice as between the various lumber associations and the 
railways which are large purchasers. That the report is per- 
haps less interesting to this Association on account of the 
limited amount of lumber which we use in locomotive serv- 
ice, although such lumber is included within the scope of the 
paper. 

A motion was made that the report be accepted with the 
modifications suggested by Mr. Seley, and that it be printed 
and placed in the proceedings as the Recommended Practice 
of the association was carried. 





WATER SOFTENING. 





J. F. Dunn, superintendent of motive power of the Oregon 
Short Line, presented a report of some tests made by Prof. 
J. G. Serugham, of the University of Nevada, covering 110 
varieties of locomotive feed water used on the system and 
reporting their action upon flues, samples of which were 
provided. The tests were made by placing the water in 
glass jars and immersing the samples therein. Mr. Dunn 
expressed the opinion that the action of the waters could be 
determined in this way better than by chemical analysis. 





The initial proposition for railways in Belgium was made 
in 1832 for a line from Antwerp to Liege. 
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Conventionalities. 


Sure he was here! E. H. Bankard of the B. & O. 


Bob Weatherly is having his troubles. Ask him. 


Lost—A crescent brooch with one diamond and pearls. 
Finder please leave at the ticket office of the pier. 


It has just been brought to our attention that the gold 
dust twins have steel backs. 


Post says the reason Tom Aldcorn was appointed night- 
mare of Atlantic City is because Mrs. Aldcorn is a dream. 


Query—What has Taylor done with the hat? It is known 
to be in his possession, but no one admits having seen Joe 
under it. 


Lee Parish has only an ordinary sized coat pocket, but he 
claims he can produce your home paper on short notice. Ask 
him, and see! 


It seems that one of the staybolts in the item on Prender- 
gast and Davis’ gasoline yacht in Tuesday’s Daily got broken 
in the printing office. 


Location in the ball room has its advantages. Walker & 
Bennett Manufacturing Company seats are occupied during all 
the concerts and balls. 


R. A. Carter, president of the Carter Iron Company, dropped 
in on his friends to spend Sunday, but had to leave for 
Washington early Monday morning. 


Edward S. Moore, vice-president in charge of purchases of 
the Chicago, Rock Island & Pacific, spent two interesting 
days at the convention. 


F. G. Ely was here in old time form. He “reminisced” 
with a number of the pressed steel car boys and told them 
what the conventions used to be like. 


J. J. Waters, superintendent of machinery of the National 
Railways of Mexico, with headquarters at Aguascalientes, 
Mexico, accompanied by his son, J. J. Waters, Jr., is here. 


One visitor to the convention from the southwest is John 
Nicholson, superintendent of motive power and machinery 
of the St. Louis, Brownsville & Mexico at Kingsville, Tex. 


When does Kinkead fail to represent the Parkesburg Iron 
Company? Answer: When some one calls him Flory and 
asks about affairs on the Ontario & Western. 


B. T. Jellison, purchasing agent of the Chesapeake & Ohio, 
has been looking over all the exhibits most carefully. This is 
his first appearance at the convention as a P. A. We trust 


he liked the crowd and will come again. 


Thomas Spratt, purchasing agent of the Norfolk & 
Western, is again with us. Tom is a great student, and the 
interest he shows in the exhibits is most encouraging to the 
exhibitors. 


If you want to see an enthusiast in action,.just ask G. W. 
Seidel about his new office at the Rock Island’s Silvis shops. 
He claims to have the finest mechanical department office 
in the country. 


“Mike” Storrs, known in private life as C. P. Storrs, of the 
Storrs Mica Company, has been enjoying a relief from the 
arduous duties of chairman of the entertainment committee, 
Next year 


which he handled so efficiently in 1908 and 1909. 
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he will be busy again taking care of the wealth of the Rail- 
way Supply Manufacturers’ Association. We’re wondering, 
though, who’s going to take the chance of furnishing the 
hond? 


We wonder why J. H. Manning, of the D. & H., asked such 
pointed questions about the size of grade and the capacity of 
stokers in the discussion Monday morning. Is he thinking of 
putting one on his big mallet? 


Alexander Holland, formerly in the railway supply busi- 
ness, but now with the house of Pouch & Company, brokers, 
has been renewing acquaintances for several days in Atlantic 
City. 


S. D. Anderson, of the Standard Railway Equipment Com- 
pany, accompanied by Mrs. Anderson, is attending the con- 
ventions, as usual. Mrs. Anderson is a favorite among the 
convention ladies. 


Just get J. P. McCuen, of the Queen & Crescent, to tell 
about a real good stoker. He doesn’t like to “get up in 
meeting;” but he certainly can tell of its good points when 
he settles down in an easy chair. 


F. S. Barks, Commonwealth Steel Company, has rece:ved 
a telegram from A. R. Thomas, formerly of that company, 
but now engaged in the oil business in Oklahoma, announc- 
ing the arrival of an A. R. Thomas, Jr., weighing 8% lbs. 


A late arrival stepped into the private office of the editor 
(desk No. 472) yesterday and said: ‘Do you people publish 
a daily?” He had disappeared by the time kind friends had 
restored us to consciousness. 


John Carroll, the new superintendent of motive power of 
the B. & O. at Pittsburg, carries his honors modestly. In 
spite of his rapid advance, John is still the quiet, genial fel- 
- low he was when he started in the blue-print room after leav- 
ing Purdue. 


“Uncle Tom” Gallagher, Scullin-Gallagher Iron & Steel 
Company, evidently finds his cabin uncomfortable after a 
certain hour in the morning. We have it on the authority 
of our city circulator that Uncle Tom is the first man that he 
sees on the Boardwalk every morning. 


It is somewhat curious that J. Alexander Brown’s greet- 
ings from Paris to the friends at home were covered by the 
single code word “Ablution.” If it had happened to be “Liba- 
tion” instead, probably no attempts would have been made to 
translate it, and we should have taken one on Alex. 


Three years ago E. H. Symington, of that ilk, met with an 
accident in Chicago, but he has so completely recovered that 
he has since then been twice around the world. Finding him- 
self so near as the Pacific Coast, he made it his business to 
come here to the conventions. 


It is impossible to believe that any accident insurance car- 
ried by Vice-President DeLong, of the Chicago Railway Equip- 
ment Company, permits him to be so dangerously beautiful 
in that horrible combination of white flannel trousers, white 
shoes, yellow gloves and cane. 


The Daily is usually very fortunate in the selection of the 
several young men from Atlantic City whom it employs for 
miscellaneous assistance in the distribution of papers and in 
the office, but this year one of them has been “cutting-up”’ 
most all the time. (He is making the classified scrap book 
of the Daily.) , 


H. G. Kittredge, of the Kay & Ess Company, in the course 
of certain investigations into the qualities of certain in- 
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gredients thought to be desirable as a part of the combinz- 
tion of a car grease, is said to have developed a remedy co! 
such universal application that he has named its “Restorene.” 
Henceforth he will be known as Doc. 


The following cablegram was received yesterday at th. 
Dearborn Drug & Chemical Works booth in the Million Do! 


lar Pier: “Paris, France, June 21, 1910.—Held legnthy con. 
ference at Maxim’s with Stewart, Brown and President 
Fallieres. Decided Paris no place for M. C. B.’s, M. M.’s and 


supply men. RosBert F. CARR.” 


B. W. Frauenthal, joint ticket agent at the Union Station, 
St. Louis, of all the railways using that station, is here, ac- 
companied by Mrs. Frauenthal and their three children. Mr. 
Frauenthal is secretary of the St. Louis Railway Club and 
president of the Association of Railway Club Secretaries, an 
office to which he has been reélected for another year. 


C. W. Cross, supervisor of apprentices on the New York 
Central Lines, was out bright and early Tuesday morning to 
get enough copies of the Daily containing the apprenticeship 
discussion to supply each of his schools with one. His as- 
sistant, Henry Gardner, is also at the convention doing his 
part in boosting up-to-date apprenticeship methods. 


L. O. Cameron, manager of sales of the Southern District of 
the Pressed Steel Car Company, didn’t have so far to come 
to the convention this year, as he is now located in Washing- 
ton, D. C., instead of Atlanta, Ga. Apparently a happy move 
for him, judging from the general geniality invariably dis- 
played. 


Harry Frost says, that the law editor must be a student of 
some scrub correspondence school. The remark is objected to 
on the ground, that it is “incompetent, irrelevant and im- 
material.’”’ We have but one editor of that breed; and he dopes 
out coporation law. If the game is politics and not business, 
we'll increase the staff between now and next June. 


Harry A. Schroyer, president of the Acme Supply Company, 
noted for his many athletic attainments, is feeling so fine 
in Atlantic City that in order to test his physical vigor he 
won a wager yesterday by pushing three heavy men in a 
roller chair from the Rudolf to the Million Dollar Pier. At 
no stage of the journey did he vary from a fast walk. 


Dr. Angus Sinclair, treasurer of the Master Mechanics’ 
sociation, appeared on the Boardwalk on Sunday. His friends 
will be pleased to learn that he will attend the International 
Railway Congress as the representative of the Erie Railroad, 
and will sail on Saturday on the St. Paul for Cherbourg. Mrs. 
Sinclair will accompany him. 


It isn’t only faith that can move mountains. The mount- 
ains, the waterfall, the cabin and the dog all came down 
from Philadelphia to Atlantic City in a special train, con- 
sisting of a baggage car and a locomotive, in order to fur- 
nish the setting for “Lucky Jim” at the vaudeville Saturday 


night. 


Carter Blatchford, second vice-president of the Spencer 
Otis Company, in addition to his duties as representative of 
the Tyler Tube & Pipe Company, the Hutchins Car Roofing 
Company and J. T. Ryerson & Son, has taken active part 
in the work of the transportation committee. He is stopping 
at the Traymore. 


Among the many who are here and whcse faces will be 
looked for again in 1911 are H. O. Hukill, purchasing agent 
of the Pennsylvania Lines West, and C. R. Peddle, purchas- 
Last year was Mr. Hukill’s first 
The exhibits made such an impression on him at 


ing agent of the Vandalia. 
visit. 
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the time that he had been looking forward to the 1910 con- 
vention. 


The bird tamer has about finished his work, and he did 
«a thoroughly good job. It appeals to us as the highest sort 
of compliment that the incoming executive committee should 
have asked Rosser’s opinion as to who should do the taming 
in 1911 and then to have accepted his recommendation. In 
Ostby he has certainly found a worthy successor. That fellow 
has been on the job frcm start to finish. 


The way in which Mike Franey, of the Lake Shore, spoke 
on the operation of stokers on Wednesday was an indication 
to his friends who had not heard of his change in position 
that he had turned his back on the shop and was engaged 
in assisting Joe Chidley in looking after the mechanical op- 
eration of his division. They make a good team—and in more 
ways than one. 


H. T. Bentley, assistant superintendent of motive power of 
the Chicago & Northwestern, was very much disturbed because 
some one told him his name had appeared in the Daily under 
another man’s photograph. His informant, however, was badly 
mistaken, for the photograph referred to was that of W. F. 
Bentley, of the B. & O., which appeared in Friday morning’s 
Daily properly: labeled. 


R. D. Smith, like C. A. Seley, has his own conundrum. It 
is this: ‘Why does your wife always wiggle when you are 
hooking up her dress in the back?” No one has yet given 
the correct answer, and Smith doesn’t know himself. He 
surmises that the contortions arise from a lack of confidence 
in what a mere man can do as a lady’s maid, and she there- 
fore tries to see for herself how the work is getting on. 


George Gibbs, chief engineer of electric traction and station 
construction of the Pennsylvania Tunnel & Terminal Rail- 
road, was a caller at the office of the Daily on Tuesday. 
Mr. Gibbs was formerly one of the most active members of 
both the Master Car Builders’ and Master Mechanics’ Asso- 
ciations; but of late years his attention has been directed 
more particularly along the lines of civil and electrical en- 
gineering. 


Wm. Latshaw, of Pittsburg, is here. He is prominent at 
home and did not come to Atlantic City for the convention; 
but the show has made a great impression on him. Prominent 
among those hoping the impression is a favorable one are: 
Frank Moore, Bill Gibson, Demarest, Telford and Posty. Mr. 
Gibson’s recitations are said to be the real thing. Those 
who have been fortunate enough to be on hand at the enter- 
tainments find it difficult to get away. 


H. W. Jacobs, assistant superintendent of motive power of 
the Santa Fe, came in Monday morning and left Tuesday 
evening. Other Santa Fe men from Topeka in attendance at 
the convention are: F. W. Thomas, supervisor of apprentices, 
and Charles Higgins and Paul Sweet. It looked for a while 
as if Johnny Purcell, the shop superintendent, would come; 
but Johnny never feels at home outside of Topeka and wired 
at the last moment that he could not get away. 


Dave Redding, the heavy weight president of the Railway 
Club of Pittsburgh and assistant superintendent of motive 
power of the Pittsburg & Lake Erie, is doing his best to make 
up for the absence of L. H. Turner and W. P. Richardson. 
The Lake Erie has made quite a fad of dynamometer tests 
for several years, and is busy now testing out a locomotive 
with a Pilliod valve gear. This accounts for the absence of 
the mechanical engineer, Mr. Richardson. Mr. Turner is get- 
ting so interested in his little farm, the second best, if not 
the best one, in Ohio, that the convention seems to have lost 
its charms for him. 
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“and Mrs. MclIlwain’s first was 1875. 





George R. Carr, of the Dearborn Drug & Chemical Works, 
went to New York Sunday to meet his niece, Miss Marie 
Bricker, who arrived on the steamer Rotterdam in New 
York the day following. Miss Bricker has been attending 
the American Girls’ School in Munich, Germany, for the 
past year. Her room mate at the school was Miss Sarah 
Kouns, daughter of Charles W. Kouns, general manager of 
the western lines of the Atchison, Topeka & Santa Fe at Am- 
arillo, Tex. 


It seems that there was another Eastern nine on deck in 
addition to the one whose exploits were chronicled in the 
Sunday and Monday papers; and the peculiarity of it is that 
they are all Braziers! The nine of them were found on the 
benches in a corner of the Marlborough-Blenheim on Sunday 
evening. As described officially, they were: “My wife, 
daughter and myself, F. O. and his wife, my brother and his 
wife and Uncle Joe and wife.” It may be of interest to get 
up a game between the Braziers and the Symingtons. 


Thomas Aldcorn is entertaining Mr. and Mrs. J. F. Duntley 
of Detroit and Miss Blanche Duntley of Chicago, respectively 
father, mother and daughter of W. O. Duntley, president of the 
Chicago Pneumatic Tool Company, which Tom represents 
when he is not gathering in shekels from convention ex- 
hibitors. The whole party was caught in the storm on an 
automobile ride on Saturday afternoon, but no serious harm 
was done. At least, Tom said he was dry a little while after. 
So was Charlie Booth; but he had not been here long and had 
not got thoroughly saturated. 


J. D. McIlwain, of the Main Belting Company, says he is the 
oldest member of the Master Mechanics’ Association here in 
point of years of attendance. His first convention was 1873 
Both have attended the 
intervening conventions with considerable regularity. Mr. 
MclIlwain also enjoys the distinction of having been one of 
16 men to apply the first air brakes to cars. This was at 
Steubenville, Ohio, on the Panhandle road in 1866. Of the 
16 men engaged in the work only George Westinghouse and 
MclIlwain are now living. 


John R. Blakeslee, president of the Ajax Manufacturing 
Company, returned to his home from Atlantic City last Fri- 
day, just prior to his election as a member of the executive 
committee of the Railway Supply Manufacturers’ Association. 
The news of the election was telegraphed to Mr. Blakeslee 
at his home in Cleveland, and was a great surprise, as he 
was not aware of any such move on the part of his friends. 
Mr. Blakeslee’s telegraphic answer to the notification was 
as follows: “Your wire received. Will do my best to hold up 
my end.” 


In view of the remarks by the mayor in welcoming the 
Master Mechanics, to the effect that he had heard of a move- 
ment to impeach his appointee as night-mayor, it may be 
well to give the substance of the document conferring the 
appointment, as read at the annual meeting of the Railway 
Supply Manufacturers’ Association on Saturday last. It is 
as follows: “By this instrument, be it conveyed to all visitors 
and residents of Atlantic City, including the various organi- 
zations connected with the railway interests, that, with a 
view to adding to the delights and pleasures of life along 
the strand, I do hereby command, in a lapse of wisdom and 
forgetfulness of all fear of retribution, that it- be now and 
hereafter known that the office of night-mayor exists and is 
in effect; and that I have forever waived all hope of salva- 
tion and a future political preferment by appointing to that 
ozonic post, for the period of ten days, Thomas Aldcorn, 
of the city of New York, whose duty it shall be to enforce 
a@ proper observance of the unwritten laws of morality and 
propriety, so skilfully observed (in the breach) by himself 
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and his fellow-offenders. And that, on being clothed with 
the authority of this saline function, the said night-mayor, 
Thomas Aldcorn, be required to give ample security for the 
return of all stolen property (including lost reputations) dur- 
ing his term of office. Imposed on a long-suffering public 
this 18th day of June, A. D. 1910.” 

The key of the jail door, carrying the freedom of the city 
in its broadest sense, was received by the president of the 
supplymen’s association in the absence of Mr. Aldcorn. 





MR. HOOLEY ON SUPERHEATERS AND LUBRICATION. 





“T see that th’ relrods are havin’ soup-heaters putt on their 
locommytives now,” remarked Mr. Dennissey. “’Tis a good 
thing. Clancy’s Mike ’s firin’ on th’ Coo, ’nd he says ’tis th’ 
wurrst av th’ whole game that he’s to be out th’ endurin’ 
night ’n the winter ’nd the snow ’nd the cowld ’nd niver a 
warrum sup to his stummick but th’ cowld grub fr’m his tin 
bucket. But till me,” he continued, as he examined a cut in 
the Daily, “do they putt the soup heater so’t th’ min ’ve to 
crarl out t’ th’ front av th’ engine to get at ut?” 

“?*Tis plain, Dinnissey, that ye’ve seen more hot free lunch 
stands thin ye have locommytives, ’nd closer by,” replied Mr. 
Hooley, with a mild expression of scorn due to superior wis- 
dom. ‘’Tis a shuperhater, Dinnissey, ’nd its an arrangemint 
av th’ front ind av th’ boiler av the locommytive so whin 
the stame’s as hot as it can get it gets a little hotter. ’Tis 
no soup kittle. T’ illusthrate, as me frind fr’m th’ Canadjeen 
Passific was tellin’ me the mornin’,” continued Mr. Hooley, 
forgetting that he was letting his foot slip as to the well- 
seasoned character of his knowledge—‘t’ illusthrate: Whin 
ye hate wather till it gets two hundther ’nd twilve far-in- 
height—’tis fate, I’m thinkin’—it toorns into stame, ’nd that’s 
as far ’s the wather goes. Far-in-height ’s a take-a-nickel 
term, but th’ choobs in the boiler make the wather go that 
- far, ’nd thin it’s stame.” 

“But ye get stame fr’m yer tay-kittle,” interposed Mr. 
Dennissey, “’nd the wather don’t go thot far in height nor 
anny other way.” 

“Th’ locommytive’s a-thravelin’, ’nd that makes it go 
farther nor it wud alone ’nd makes up th’ rist av the distance,” 
replied Mr. Hooley, after a moment of hesitation which was 
gracefully covered by a renewal of the fire in his pipe. “But 
’s I was sayin’ whin so roodly intherrupted, whin it’s two 
hundther ’nd twilve, ’s as far ’s the wather goes, ’nd it’s 
stame. Thin they shut up th’ stame in the front ind av th’ 
engine in a lot av choobs that’s twisted like the bunch av 
wurrums that ye carry with ye, Dinnissey, whin ye get yer 
bait at my place ’nd yer fish at th’ carner ’nd spind the 
day undher th’ threes be the lake. Th’ stame gets hot at 
bein’ shut up with th’ wurrums, as ye wud, iv ye had n’t 
th’ bait——” 

“IT wud,” ejaculated Mr. Dennissey, “I wud so.” 

“—’nd whin the stame gets t’ th’ ind av th’ c’lection av 
wurrums, y’ undershtand, it’s that hot ’nd it’s that sthrong, 
Dinnissey, that it pushes thim rods, d’ye mind, on th’ wheels, 
*nd makes th’ engine go——” 

“The lasht toime I wint fishin’,” interrupted Dennissey 
again, in a reminiscent tone, “I lift me wurrums in me 
pocket, ’nd—but I had n’t no stame.” 

“Ye did whin ye came t’ me place that night,” contra- 
dicted Mr. Hooley, “’nd ye was a-stheppin’ that far in height, 
too, that I tho’t ye’d sthub yer toes on yer chin. But that’s 
anny other ta-ale, ’s me frind Roger Kiplin’ says, whin Corp’ril 
Mulvaney’s gettin’ that ondacint ’t he’s like t’ shpoil th’ sale 
av th’ book. Whin d’ye see Mike Clancy last?” 

“I heard ’m come home, th’ last night ’s night that was 
till we come away.” 


“He’s quit th’ Coo,” remarked Mr. Hooley, casually. “Th’ 
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manigemint cud n’t shtand f’r his wastin’ the loobricatin’ oil. 
Ye see, ’tis this way, Dinnissey. Whin a man wastes coal, 
that’s all that’s to it, ’nd whin a thrain ’s behint its shedule, 
that’s all that’s to it, ’nd whin a man uses a pint too much 
loobricatin’ oil in a month, that’s all that’s to it. It’s th’ 
only wan thing, whativer wan man’s done or did n’t have 
done. That’s th’ only thing that’s kipt the road fr’m payin’ 
dividinds, ’nd kapes th’ orfisers in Tchicago instid av in gay 
Paree, ’nd kapes thim a-figurin’ how to cut down wages so ’t 
*ll look as if they was a-raisin’ thim, ’nstid of throwin’ silver 
bucks fr’m th’ Awful Tower f’r th’ delight av little Jawney 
Crapaud. T’hear Mike till how th’ soop’rintindint talked t’ 
’im, th’ Coo’ll be resaved int’ th’ boosom av a coort resavear th’ 
nixt month, ’count av Mike’s roonous waste av loobricatin’ 
oil.” 

“What’d Mike do?” inquired Mr. Dennissey. 

“Greased th’ pulleys av his Prisident suspenders t’ kape 
?em fr’m creakin’ whin he was shovelin’ coal,” replied Mr. 
Hooley as he rose to go. 








MASTER MECHANICS’ REGISTRATION. 





The following list is additional to those already published 
in the Daily. 
Best, W. N., W. N. Best International Calorific Co., Marl- 
borough-Blenheim Hotel. 
Dickson, Geo. L., Baldwin Loco. Wks. 
Dogle, P. F., C. R. R. of N. J., Monticello Hotel. 
Emerson, Harrington. 
Fitz Simmons, E. S., M. M., Erie R. R., Shelburne Hotel. 
Gibbs, George, Long Island R. R., Chelsea Hotel. 
Gibbs, J. W., Genl. Foreman, Southern Ry. 
Grimshaw, F. G., M. M., W. J. & S. S. Div., Pennsylvania Ry. 
Hainen, J., S. M. P., Southern Ry. 
Harrison, F. J.. B. R. & P. Ry. 
Ric. 4: J., P.R. R. 
Jennings, J. A. L., P. & R. 
Johns, M. E., Supt. Erie R. R. 
Kaderly, W. F., M. M., Southern Ry. 
Kelly, R. J., Long Island R. R., Shelburne Hotel. 
Kelly, G. W., C. R. R. of N. J., Worthington Hotel. 
Mannion, T. D., M. M., Philadelphia & Reading Ry. 
Marsh, F. E., A. M. M., Pennsylvania R. R. Co. 
Reese, I., Gen. For., Penn., Eppling Hotel. 
Roberson, T., P. R. R. 
Sinnott, J. P. 
Smock, F. A., M. M., Pennsylvania R. R. 
Stewart, T. R., M. M., B. & O., Chetwood Hotel. 
Tuma, Frank, M. M., Erie R. R., Shelburne Hotel. 
Williams, C. B., Gen. S. K., C. R. R. of N. J. 





MASTER MECHANICS’ GUESTS. 





Allen, W. H., Penn. R. R. 

Anderson, J. B., Penn. R. R., Chief Clerk, M. P. Dept., Runny- 
mede Hotel. 

Atkinson, R., Baldwin Locomotive Works. 

Bayer, C. W., Asst. Foreman Erecting Shop, P. R. R. 

Berry, Robt., Penn. R. R., Asst. For., M. P. Dept. 

Bickley, W. H., Penn., Round House, Efflin Hotel. 

Brown, J. D., Foreman Car Lght., B. & O., Windsor Hotel. 

Cullingford, J. E., Penn. R. R., Asst. Chief Clerk. 

Dawes, L. M., Penn. R. R., Chief Electrician. 

Dietrick, J. C., Penn. R. R., For. Car Shops, Ellwood Hotel. 

Dupell, R. E., Penn., Rd. For. Engines, Jackson Hotel. 

Edmonds, Wm., B. & O., Engineer, Star Cottage. 

Ellis, F. B., Phila. R. T. Co., Chief Clerk M. P. Dept., Shel- 
burne Hotel. 

Emley, W. W., Asst. Storekeeper, P. R. R. 

Francis, G. E., Asst. Foreman Erecting Shop, P. R. R. 

Fryer, E. F., Atlanta & West P. R. R. 

Garcelon, H. 1., B. & O., Asst. Eng. Tests, Chalfonte Hotel. 

Gehret, S. S., Penn. R. R., Gen. For., Stanley Hotel. 

Gordon, W. L., Foreman, M. P. Dept., B. & O. 

Gority, Jno., Foreman Mac. Shop, P. R. R., Glenmore Hotel. 

Grewe, H. F., W. P. Ter. Ry., Gen. For. Mech. Dept., Brighton 
Hotel. 

Heald, W. E., Supt. Construction, B. & O., Windsor Hotel. 

Johnson, J. G., Phila. Rapid Transit, Chief Engr. 

Keiley, J. D., Elect. Eng., N. Y. C. & H. R., Haddon Hall. 
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Kimmett, A. D., Asst. M. M., L. & W. V. R. R., Elberon Hotel. 

Lowman, H. F., Chief Clerk Mech. Dept., Southern Ry. 

Mackey, W. C., Car For., B. & O., Star Cottage. 

Malloy, Dr. J. F., Strand Hotel. 

Mansfield, J. J., Ch. Boiler Ins., Cen. R. R. of N. J., DeVille 
Hotel. 

Nicholas, R. H., Genl. Foreman, C. R. of N. J. 

Pangborn, R. G., Special Apprentice, B. & O. 

Ringland, J. A., Round House Foreman, Penn. R. R., Jackson 
Hotel. 

Roberts, W. N., Foreman, Penn. R. R. 

Saylor, James M., Rd. House Foreman, P. & R., Magnolia 
Hotel. 

Schaefer, C. W., Foreman, C. of Ga. R. R., Chaifonte Hotel. 

Scott, W. L., Gen. For., S. T. R. T., Shelburne Hotel. 

Smeltzer, G. H. 

Smith, E. J., Storekeeper, Penn. R. R. 

Smith, J. A. B., Atlanta & West P. R. R. 

Smith, R. J., Agent, Southern Pacific, Marburg Apts. 

Stewart, Thos. R., Jr., B. & O., Chetwood Hotel. 

Tangue, Wm., Pipe Fitters For., B. & O., Star Cottage. 

Walker, T. C., Atlantic City Press. 

Whitehead, J. B., Pur. Agt., L. & N. E. R. R. 

Whitehead, H. R., Foreman Mac. Shop, P. R. R., Roxborough 
Hotel. 

Wilt, W. L., Chief Clerk M. P. Dept., Penn. R. R., Dennis 
Hotel. 





In granting concessions to private companies to operate 
railways, the French government has expressly reserved to 
itself the right of authorizing new railways to effect a junc- 
tion with railways now in operation, and the present operat- 
ing companies are forbidden to claim any indemnity so long 
as the traffic is not impeded by the construction of these new 
railways, and so long as the company shall not be put to any 
expense. 
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Che Exhibit. 


R. F. Darby looks quite at home as engineer of the loco- 
motive with the Pilliod gear; and R. H. Weatherly, presi- 
dent of the Pilliod Company, New York, makes a fine look- 
ing conductor of the exhibit. 

The railing which encloses the exhibit of the Landis Tool 
Company, Waynesboro, Pa., is made of shafting, ground on a 
16-in. x 72-in. plain, self-contained gap grinding machine, 
which machine is now being operated within the booth. 

The Delaware, Lackawanna & Western has been ordering 
safety tread from the American Mason Safety Tread Com- 
pany, Boston, Mass., for stations. The Interborough Rapid 
Transit are ordering large quantities of carborundum safety 
tread for its stations. 


“Close connections” are easy to make by using the 
Jefferson union. They save one nipple and an extra joint 
with each connection. The swivel action and spherical brass 
to iron seat also helps to make a tight joint easily even if 
the pipes are not in perfect alignment. The union is made 
by the Jefferson Union Company, Lexington, Mass. 

The manufacturers of acetylene headlights find it desirable 
to use a mica chimney or flue which in some cases is sus- 
pended above the flame. Unlike its use on the oil headligit, 
the chimney is not necessary to give proper form to the 
flame, but its use is of advantage in protecting the reflector 
from the intense heat of the flame. The Storrs Mica Com- 
pany, Owego, N. Y., makes a number of styles of chimneys 
for this use. 

“Shelby Steel Tubes and Their Making” is the title of an 
artistically illustrated brochure published by the National 








Some of the Workers on the Transportation Committee. 


Jop row, left to right—C. O. Trylor, J. A. Renton, J. H. Klink, J. L. Ponic, J M Broun. 


Bottom rou, left to right—W. R. Parker, 


J. D. McClintcck, L. C. Brown (chairman), George S. Stewart, F. E. Edwards. 
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Tube Company, Pittsburgh, Pa., the manufacturers of this 
interesting material. While it is not the intention to scatter 
this addition to mechanical literature broadcast, any one need- 
ing the information it contains can obtain a copy by writing 
to the publishers. It is desired that a request for a copy be 
accompanied by information relative to the proposed use to 
which the Shelby seamless steel tubing is to be put; and, if 
possible, a rough sketch or blue print. 


Garlock combination packing is made expressly for air 
compressors. It is particularly designed to withstand the 
extreme dry heat of compressed air, which enables it to fill 
the requirements when used to retain dry steam or gas. 
It has a high grade heat resisting center and a heavy braided 
cover of long fibre asbestos. It is thoroughly lubricated with 
the Garlock compound and retains its elasticity under all 
conditions. 


The Dearborn Drug & Chemical Works, Chicago, have, as 
usual, one of the most attractive booths in Convention Hall. 
It is designed as a reception room and place of rendezvous 
for the many friends of the representatives of the company. 
The Oriental effects are well brought out in the furniture, 
rugs and the attractive perfume fountain. Among the orna- 
ments particularly deserving of note is a turbine fan for 
table decoration, an English idea, and the only one of the 
kind in the United States. The large bronze Chanticler frog 
which has been an ornament on the Shelburne Hotel lawn 
this summer in some mysterious manner leaped during the 
night into the center of the Dearborne booth and is admired 
by many visitors. 

The Carborundum Company, Niagara Falls, N. Y., has «a 
most interesting and complete exhibit of carborundum in its 
various forms, including carborundum grinding wheels for 
all kinds of tool grinding—twist drill, reamer, link and guide 
bar grinding; carborundum sharpening stones for bench 
work; carborundum paper and cloth for general shop work; 
and garnet paper for car repairers and builders, and car- 
borundum valve grinding compound for all kinds of valve 
grinding where a perfect contact seat is required. The 
following representatives are here: George R. Rayner, C. C. 
Shoemaker, Charles Nicholson, R. H. Hogg and C. C. Lathrop. 

The Standard Coupler Company is showing, in booth 339, 
several new types of buffing mechanism for passenger cars, 
to be used in connection with its standard steel platforms, 
cast steel platforms or steel underframes. They vary some- 
what in design and capacity to meet modern requirements. 
Type A-23 is this company’s standard equalizer type, ar- 
ranged for longer travel and greater ultimate resistance. 
Type D-3 is an equalizing spring buffer requiring 344 in. 
compression to couple and having a total movement of 5% 
ins. and a capacity of 45,000 Ib. Type F is a combined 
spring and friction buffer, designed to equalize on curves, 
having an easy movement to couple and a resistance grad- 
ually increasing to a practically unlimited extent. The com- 
pany is also showing samples of the well-known Sessions- 
Standard friction draft gear. 





EXHIBIT OF LINDE AIR PRODUCTS COMPANY. 

One of the most interesting exhibits is a welded locomotive 
fire box section which may be seen at space 500. This fire box 
section has been specially prepared by the Linde Air Products 
Company, to show the progress which has been made in the 
application of its oxy-acetylene welding apparatus to fire box 
repairs, and it stands all day under hydraulic test pressure of 
280 lbs. per sq. in. 

In addition to this fire box section, the Linde Air Products 
Company are showing a number of specially constructed weld- 
ing and cutting appliances for general work; among them is 
a complete self-contained portable oxy-acetylene welding plant 
that has been specially designed for railway use, where porta- 
bility is a determining factor. Many have already been sold 


to railways and are in daily use. 
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The Linde Air Products Company also have some interest- 
ing photographs of the use of its apparatus in cutting up and 
removing the wreckage of the Quebec Bridge. 





MANTLE LANTERN BUOYS. 


During the past year nearly 200 of the Pintsch flat-flame 
buoy lanterns, made by the Safety Car Heating & Lighting 
Company, New York, have been changed to mantle lanterns. 
This change has resulted in largely increasing the power 
of the light beam given by the lantern. 

A revolving lens lantern for buoys has also been re- 
cently perfected. The present type of lantern uses a fixed 
light lens with an automatic occulting mechanism. By re- 
volving a number of flashlight lenses around the source of 
light, the same effect of flashes is produced, and the power 
of the beam is increased to many times that of the old ar- 
rangement. The mechanism for revolving the lenses is 
operated by the flow of gas to the burner, and is of simple 
and unique design. 





RUSTLESS IRON. 





Rustless iron seems to be a sort of misnomer; for the one 
thing we do know about iron and the various iron alloys, 
called steel, is, that they will rust. Theory has been rampant 
as to why iron rusts; and from almost any one of these 
theories there have been gathered enough facts to prove 
almost any case. But above them all stands the dominant 
fact that it does rust. So, when we hear of rustless iron 
for the initial time, we look askance; first, to see whether 
the speaker is in earnest, and then if he is sane. But 
painstaking laboratory investigations have built up a theory 
that corrosion is due to a lack of homogeneity in the mate- 
rial; to the presence of slag and other impurities; by which 
a galvanic electric current is set up on the same principle as. 
that of a pile. If the theory be true, then it would follow 
that a pure iron would not rust—a pretty stiff proof to which 
to subject the pudding, and one that would be considered as. 
beyond the pale of commercial work and as belonging to the 
realm of the laboratory alone. But the refinements of re- 
search work are coming more and more into our everyday 
life, and now we have a practically pure iron, that by the 
very fact of its great purity has rust resisting properties that 
were not dreamed of a few years ago. It is called “ingot 
iron,’ and is made by the American Rolling Mill Company, 
of Middletown, Ohio. It is 99.94 per cent pure ferrite and 
the balance, .06 per cent, is made up of manganese, carbon 
and phosphorus. But as it approaches pure iron (ferrite) in 
its composition, so it comes pretty close to being rust proof. 
It is called “ingot” iron because it is just that. It is melted 
in an open hearth furnace, in the same way that open hearth 
steel is made; but by a judicious selection of materials and 
careful heating the manganese and carbon are cut down to 
very low limits and the metal is poured into ingots, like steel. 
The pouring heat is very high, and the results are as stated. 

The demand for the material is so great that it is all rolled 
into sheets and none is available as yet for other purposes, 
but new mills are being built, so that later it will be put on 
the market in larger quantities. Meanwhile, the sheets are 
largely used for culvert purposes. For car, locomotive and 
shop work, it is of great value. Its use for roofing would 
cure many of the evils of leaky roofs from which we are now 
suffering; for locomotive jacketing it would add materially 
to the life; and for all sorts of conduits in the shop and 
roundhouses that are subjected to sulphur fumes, it is es- 
pecially adapted. In short, it is one of those practical ap- 
plications of pure science that shows how admirably lab- 
oratory research fills in and supplements the needs of every- 
day life, and stands out as by far the best actual demonstra- 
tion of the truth of the electrolytic theory of corrosion that 
we have. 
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GARLAND PASSENGER CAR VENTILATORS. 





The rapid introduction of the Garland ventilator on passen- 
ger equipment of our railways is contributing largely to the 
comfort of travel. Its use makes it possible to keep windows 
closed, thus excluding dust and cinders, while it provides an 
ample supply of fresh air. The illustration (Fig. 1) shows 
the arrangement as usually applied to the upper deck sash 
opening on Pullman cars, coaches, dining cars, etc., while 
Fig. 2 shows, by arrows, the direction of the air currents. 





Fig. 1.—Garland Ventilator in Upper Deck Sash. 


The direction of car movement is to the right as one looks 
at the cut. The left side is operative when the movement 
of the car is reversed. The movement of the air is main- 
tained uniformly by the continuous exhaust at the roof. 
There is no intake of air at the ceiling and therefore no 
downward drafts. The construction is such as to make 


NO\ J 4. Deck Window 






<_— 
Fig. 2—Garland Ventilator as Applied to Lower Deck of 
Monitor Roof. 


it impossible for smoke, cinders, rain, Snow or dirt to enter 
the car through the ventilator. It has no moving parts, and 
requires no adjusting in changing the direction of car travel. 
Special air intakes are provided when desired; but they are 
ordinarily not found necessary, as sufficient fresh air enters 
through the doors to replace that taken out by the ventilators. 
These ventilators are made by Burton W. Mudge & Company, 
Peoples Gas Building, Chicago. 





KENNICOTT TANKS FOR GRAIN STORAGE. 





The Kennicott Company, Chicago, Ill., which makes the 
Kennicott water softener, as well as tanks, tank cars and 
other railroad supplies, is now building tanks for grain stor- 
age: and shippers along many lines of railway, particularly 
in the northwest, are rapidly learning to appreciate the ad- 
vanages of a steel tank for this purpose. Unlike wooden 
bins, the steel tank does not rot, leak or burn. It is also 


superior to concrete or tile, in that it cannot be cracked by 
the frost, is much more quickly constructed and in the smaller 
sizes can be moved about from place to place. 


Many indi- 
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divual farmers are purchasing small steel tanks in which to 
keep their grain, either in the field or at the railway siding. 
These small tanks have all the advantages of a large steel 
elevator and enable them to market their crops with much 
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Kennicott Tanks for Grain Storage 


more safety and profit. Steel tanks, such as the Kennicott 
Company is building, will undoubtedly give the railways a 
larger tonnage of grain to handle and will allow them to de- 
liver it in a better condition. 





THE ACME AUTOMATIC BRAKE SLACK ADJUSTER. 





One of the most essential requirements for the movement 
of the heavy freight trains of the present day is efficient air 
brake service. A great deal of time is spent in keeping it in 
proper condition and endeavoring to improve it to the utmost; 
although in the nature of its application, after a car is turned 
out of the shops, it soon loses from 20 to 40 per cent of the cal- 
culated efficiency. Were it possible to give the service the 
inspection such as the passenger air brake receives, it would 
be kept in a high state of efficiency. This not being the case, 
however, the braking power is constantly reduced through 
wear in the connections from the air brake cylinder to the 
point at which the brake acts on the wheel. 

Wear on the brake shoes is constant, and as they wear, the 
pressure on the wheel or braking power is constantly reduced 
owing to the increased distance through which the piston in 
the brake cylinder must move to apply the brakes. 

Various slack adjusters have been devised to maintain a 
constant piston travel, but the majority are arranged to apply 
to the brake cylinder. To meet the requirements for adjust- 
ment at the wheels, the Western Railway Equipment Com- 
pany, St. Louis, Mo., has perfected the Acme automatic brake 
slack adjuster, of which it has a working model at its exhibit. 
This device is absolutely automatic for the reason that it 
maintains a constant distance between the wheels and brake 
shoes irrespective of the wear on any or all of the shoes. 
In applying new brake shoes to cars with the Acme automatic 
adjuster, all that is required is the application of the shoes. 
The first setting of the brakes adjusts the piston travel to the 
distance desired to be maintained, either four, five, six or 
seven inches. About 50,000 sets have been applied and are 
giving good service. 





IMPROVEMENT OF ICING STATIONS. 





The insulation of ice storage houses maintained by various 
railways for supplying ice to refrigerator cars is a necessary 
development, both for saving ice meltage and for keeping 
ice in good condition. The Chicago, Rock Island & Pacific, 
the Chicago, Burlington & Quincy, the Union Pacific, the 
Southern Pacific, and the Atchison, Topeka and Santa Fe 
have had many of their ice houses insulated with Lithboard 














1758 RAILWAY AGE GAZETTE. 


by the Union Fibre Company (exhibit space 448). The ques- 
tion is being taken up quite generally this year among rail- 
way men, and the results obtained already show that a large 
saving may be effected at small expense. 

A small pamphlet, ‘‘The Storage of Ice,” is published by the 
Union Fibre Company, Winona, Minn., which gives much in- 
teresting information. The company will send copies on 
request anywhere. 





ADLAKE SIGNAL LAMPS. 





It would seem that perfection had been reached by the 
Adams & Westlake Company, Chicago, in the construction of 
its Adlake non-sweating balanced draught signal lamps. It 
is claimed for these lamps that they have proven satisfactory 
as to ventilation under all conditions. Unless one compares 
Adlake ventilation with the ventilation of a few years ago, 
it is impossible thoroughly to appreciate the evolution which 
recent years have witnessed in railway signal lamps. The 
baffie-plates in the top of the lamps are arranged to deflect 
the currents of air so as to produce the best possible ventila- 
tion, while the non-sweating top ventilation prevents fogging 
of the lenses; and consequently the maximum of signal effi- 
ciency is obtained. There is no flickering of the flame or 
over-heating of the lamp. Non-sweating insures long life of 
the body of the lamp on account of the absence of corrosion, 
and the lamps are made entirely of heavy sheet steel and 
the parts riveted in order to secure the greatest strength. 





VENTILATION IN THE HUDSON RIVER TUBES. 





The importance of proper tunnel ventilation cannot be 
overestimated, and the Hudson Companies, New York, recog- 
nizing this fact, have installed a complete system of venti- 
lation in the Hudson River tubes. An abstract of a report by 
Thomas B. Stillman, of Stevens Institute, shows the high 
efficiency which has been secured: “Outside atmosphere con- 
tains about 3.5 parts carbon dioxide per 10,000 parts air. 
This may be considered pure air. I have made a careful and 
thorough analysis of air taken from the under river portion 
of the Hudson tunnels, and find it contains slightly less than 
3.5 parts of carbon dioxide. This is due to the excellent sys- 
tem of ventilation in the tunnels, caused by the immense 
fans and blowers at various points, which pump fresh air 
into the tunnels and discharge the air therefrom. Your sys- 
tem of ventilation is further improved by the great displace- 
ment of air resulting from the movement of your trains 
through single tubes. 

“I have also taken samples of air in the afternoon rush 
hour, between 5 and 6 p. m., in the cabins of the principal 
ferryboats crossing the Hudson River, with the following re- 
sults: The air in the women’s cabin showed an average of 
9.4 parts carbon dioxide, and in the men’s cabin an average 
of 17.6 parts of carbon dioxide. The amount of carbon dioxide 
measures the extent of contamination or impurity of the air, 
thus showing that in the cabins of the ferryboats, artificially 
heated and not thoroughly ventilated, there are from three 
to six times as much carbon dioxide as is contained in pure 
air. 

“Thorough analysis of samples of air taken from crowded 
trains of the Hudson tunnels between 5 and 6 o’clock p. m. 
showed that the amount of carbon dioxide was between five 
and six parts only. This proves beyond doubt that your sys- 
tem of ventilation is highly efficient. Air from the tunnels, 
not taken from the trains, gave 3.5 parts of carbon dioxide, 
showing it to be as pure as the air outside.” 

The supply and exhaust ventilating equipment consists of 
American Blower Company’s fans, as follows: Hoboken Sta- 
tion—Two 140-in. “ABC” special steel plate fans, full housed, 
with pedestals and direct connected 40 h. p. variable 
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speed motors; two 100-in. “ABC” full housed, steel plate fans 
with direct connected 13 h. p. variable speed motors. Fif- 
teenth Street Station—Two 96-in “ABC” cone fans with di- 
rect connected 30 h. p. variable speed motors. Morton Street 
shaft—Two 180-in. “ABC” full housed steel plate fans with 
direct connected 55 h. p. variable speed motors. Hud- 
son Street Station—Two 100-in. “ABC” full housed steel plate 
fans with direct connected 50 h. p. variable speed motors. 





ELECTRICALLY HEATED OIL TEMPERING BATHS. 





BY H. FULWIDER. 





Tempering is probably the most important operation in 
the manufacture of steel tools. Its successful performance 
therefore requires that either the workman have a broad ex- 
perience in this work, or a method be employed which elim- 
inates to a considerable extent the personal factor. 

There are several ways of drawing temper, but it is usually 
accomplished by one of the two following methods: In one, 
a skilled workman judges the proper tempering temperature 
by degrees or shades of color; in the other, a thermometer of 
precision registers the temperature and the workman simply 
follows a chart—a physiological process against a physical 
one. In the former method, the steel is introduced into a 
furnace having a temperature between 500 deg. and 600 deg. 
F.; in the latter it is immersed in a liquid bath, the tem- 
perature of which is between 400 deg. and 550 deg. F. In the 
first case, good quality of product requires that the workman 





Electrically Heated Oil Tempering Bath, showing Heating 
Units. 


be experienced, and capable of accurately judging the degree 
of temper in the metal by the color shown. This means that 
the operator must be well paid, resulting in a consequent 
increase in cost of production. With the latter method, it 
is only necessary to have a table of temperatures correspond- 
ing to certain degrees of hardness in the steel. The operator 
can then place the work in the bath, bring the latter to the 
required temperature, indicated by a thermometer, and hold 
it at that temperature as long as necessary. By this last 
method tools will be produced having a uniform degree of 
hardness, independent of what workman does the work. In 
addition to this, one man can temper a greater quantity of 
tools in a given time than with the air blast furnace of the 
first method. 

Formerly the oil tempering bath was heated either by 
means of gas or fuel oil. These sources of heat, although 
satisfactory to a certain extent, are objectionable because of 
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the fire risk resulting from an open flame, and the difficulties 
of obtaining close temperature regulation. Realizing these 
facts, the General Electric Company has developed a line of 
electrically heated oil tempering baths which overcome these 
objections. These baths can be located: at any desired point 
in the factory with perfect safety. The temperature of the 
bath is easily controlled by means of regulating switches 
which vary the amount of energy consumed. 

The bath proper consists of a rectangular cast iron tank 
having six lugs cast vertically on each side and evenly spaced; 
these lugs being drilled out so that ‘“‘cartridge” type heating 
units can be inserted in them. It is found that by thus 
distributing the units an even temperature can be maintained 
in all parts of the oil. 

The bath is surrounded by a heat retaining jacket made up 
of one bottom and four side sections. These sections are 
built up in the form of sheet metal boxes with an internal 
space of 3 in., which is filled in with mineral wool. 

At one end of the tank there is a protected recess, in 
which is placed the thermometer that indicates the tempera- 
ture of the oil. It is through the agency of this thermometer 
that the proper degree of hardness can be given to the tools 
which are being tempered, independent of the judgment or 
skill of the operator. 

The following table gives inside dimensions, weight, oil 
capacity and energy consumption of the three standard sizes: 











No. Length Width | Depth 2 Weight | Oil Kilowatt 
1 20” | 19” | 8” | 420 Ibs. | 9 iets 6 
2 1s” | 12” | 12” | 475 lbs. | 11 gal. 7.2 
3 30” | 16” | 18” | 900lbs. | 37 gal. | 20 











Norte: All 1 sizes , furnished for either single or multiple heat “control. 


The maximum energy consumption of these baths is suffi- 
cient to heat the oil to a temperature of 450 deg. F. in less 
than one hour, starting cold. The maximum temperature 
which it is possible to obtain is about 600 deg. F., which is 
very close to the flashing point of the oil commonly used for 
tempering purposes. 

There are two methods of oil tempering. The first is to 
bring the bath to a temperature of about 250 deg. F., then 
place the work in the bath and turn on full heat until the 
oil reaches the desired temperature, when the current is turned 
off and the work removed. If this procedure is followed, 
the steel, being introduced at a comparatively low tempera- 
ture and then gradually heated to the proper point, is not 
subjected to any shock, and there is therefore no danger of 
injuring the quality of the tools. 

The second method is to maintain the oil bath at the re- 
quired temperature and plunge the steel into the oil, allow- 
ing it to remain there just long enough to acquire the same 
temperature evenly throughout the metal. The tools are then 
removed and a new lot is submerged. 

By this latter method the process of tempering can be car- 
ried on without interruption, whereas in the first method 
it is necessary each time to cool the bath down to a tem- 
perature of about 250 deg. F. before introducing a new lot of 
steel, with a consequent decrease in output. Thus both 
methods have their advantages; but the one of gradual heat- 
ing up involves no doubt as to the quality of the tool. 

The heating units of the electrically heated baths are con- 
nected in groups, arranged according to the size of the bath, 
and the leads brought out to the terminal block. The bath 
can then be used as a single heat device; or, by running the 
leads to a switchboard designed for the purpose, it is possible 
to obtain a great number of temperatures. Where the tem- 
pering is done by gradually heating up the steel, the single 
heat bath will do the work satisfactorily; but if it is desired 
io maintain a constant temperature, it will be necessary to 
have the multiple heat bath, in which means are provided 
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for varying the energy input by small steps, from zero to 
maximum. In the latter bath, each group of units is con- 
trolled at the panel board by an individual switch, and any 
desired temperature is obtained by throwing in the number 
of units necessary to give that temperature approximately. 
Close regulation is then secured by varying the voltage im- 
pressed on one of the units, this being effected by means of a 
rheostat, also mounted on the controlling board. 

The machine shown is made by the General Electric Com- 
pany, Schenectady, N. Y. 





SIMPLEX PASSENGER COUPLER. 





Among the interesting exhibits at the booth of the American 
Steel Foundries, Chicago, the new simplex passenger coupler 
deserves special mention. 

The success and marked favor with which the simplex 
freight coupler has been received since its introduction two 





Simplex Passenger Coupler. 


years ago has induced the manufacturers to adapt this type 
of coupler to passenger requirements, and the results ob- 
tained from the several thousand which have been placed in 





Simplex Passenger Coupler With Knuckle Open. 


service during the past year fully meet all expectations, and 
indicate that this type of coupler will be as popular with the 
railways in passenger as it has been in freight service. 

The under side of the head is practically free from any pro- 
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truding parts, which are easily damaged and broken, not only 
causing annoyance anu unnecessary expense in maintenance, 
but in many cases making the coupler inoperative. 

The operative parts consist of a knuckle, lock and a lifter 
which is made in two parts, all well protected within the head 
of the coupler, which reduces accidental damage to 4 minimum. 
Neither the lifter nor the lock offers any obstructions to the 
free operation of the knuckle. In opening the knuckle, the 
lifter is driven from the lock-set and drops to its normal un- 
exposed position, the lock riding on the tail of the knuckle, 
being free to drop when the knuckle is completely closed. 

The best quality of basic open hearth steel is said to be used 
in the manufacture of simplex passenger couplers, an accurate 
physical and chemical analysis being taken of each heat of 
steel. The coupler is later submitted to all the tests required 
by the master car builders’ rules. The American Steel 
Foundries furnish these couplers in a great variety of different 
style shanks to suit any and all classes of passenger equip- 
ment. 





WATER SUPPLY FOR LOCOMOTIVES. 





The handling and storing of water for making steam, wash- 
ing boilers, fire protection and for miscellaneous uses about 
the shops and terminal yards is becoming more and more 
worthy of the most careful attention and study. 

Fast schedules for passenger service, heavy traffic in freight 
service and the constant effort to reduce the cost per ton-mile 
have all combined to make it a very important matter to have 
a supply of water equal to the demands of the service. It is 
not sufficient to have water only, it must be good water. 
If this cannot be obtained in its natural state, it must be ob- 
tainea through treatment. 

















Water Softening Plant; C. C. C. & St. L., Terre Haute, Ind. 


Fairbanks, Morse & Company, Chicago, manufacture a full 
line of equipment for water treating plants, including gas, 
distillate, and gasoline engines and pumps, gas producers, di- 
rect and alternating current electric machinery, steam and 
power pumps for tank work, wash-out purposes and fire pro- 
tection, wood and steel tanks and towers, water cranes, etc. 
The illustration herewith shows a waiter softening plant on the 
Cc. C. C. & St. L., at Terre Haute, Ind., designed and built by 
the company. 





HAVE YOU SEEN THE HOSE DISPLAY? 





Railway men will be interested in the exhivit o° Sprague 
flexible steel armored hos2 for air brake and gs gnal line 
service shown at booth 322. 

The Sprague Electric Company, New York, claims that 
this rubber hose, with its interlocking st-el armor, will re- 
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duce your hose bill. It will pay you to examine this hose 
and get complete information. The claim is that it cannot 
chafe, kink or burst suddenly, and that the steel armor 
makes it free from ordinary causes of failure. 





STRAIGHTENING PRESS. 

The photograph herewith illustrates a medium size straigh:- 
ening press suitable for straightening rails up to 45 lbs. in 
weight. This press is fitted up without a clutch, the spur 
gear being keyed directly to the eccentric shaft. It has a 
speed of 40 strokes per minute. The rollers are provided 


























Hilles & Jones Straightening Press. 


to facilitate handling material. The sliding head is counter- 
balanced by a weight through a spiral spring, which re- 
lieves the shock on the counterbalanced parts. This head 
is fitted with bronze gib for taking up wear. This machine 
is made by Hilles & Jones Company, Wilmington, Del. 





SCULLIN-GALLAGHER CAST STEEL TRUCK SIDE 
FRAMES. 





The severe demands of modern railway operation have 
made necessary the 40 and 50 ton car, and it is frequently 
overloaded. To meet these conditions, cast steel truck side 
frames are rapidly superseding the old diamond arch bar 
construction. 





Cast Steel Truck Side Frame. 


The Scullin-Gallagher Iron & Steel Company, St. Louis, 
Mo., is showing at its exhibit, spaces 135, 137 and 139, a very 
popular and successful type of truck frame, the special 
features being the design, giving maximum strength with 
minimum weight; the great bolster bearing surface, and tlie 
extreme simplicity of assembly coupled with a neat and 
workmanlike appearance. 
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The substantial discussion on steel tires was in marked 
contrast with the attenuated report presented by the commit- 
tee, and indicates the necessity of further investigation. The 
discussion was directed principally to the shelling out and 
the irregular wear of steel-tired tender wheels; the reasons 
given for these tire failures being as many and varivus as the 
explanations of tender derailments at the convention last 
year. However, sufficient suggestion is available to form the 
basis of a valuable report on the subject. With enlarged 
capacity for production and increased competition provided by 
the new tire mill in the west, the railways should be in posi- 
tion to demand a higher grade and a more uniform quality of 
steel in tires than has been furnished in recent years. The 
tire mills are like rail mills; they are working under such 
high speed that the finished product is not as satisfactory as 
that obtained under the older and slower methods of manu- 
facture. The small diameter of tender tires does not permit 
of as much rolling as the larger tires used for driving wheels, 
and it is probable that the small tires are finished at too high 
a temperature. The frequent failure and rapid wear of ten- 
der wheels is a matter of so much importance that the Mas- 
ter Mechanics’ Association should have a committee state the 
conditions of tire failure to the manufacturers and request 
them to improve the quality of the steel and the mill methods 
so that the life of the tire will be prolonged and irregular 
wear largely reduced. 





The paper on Locomotive Frame Construction by H. T. 
Bentley emphasized the value and necessity of the conven- 
tion discussion. It brought up a number of points relative 
to frame and box construction that had been worked out 
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by the author from his own experience and data he had 
gotten by correspondence. The paper bristles with hints and 
suggestions, and many opinions were expressed that needed 
a little further elucidation in order to show just why they 
were held. For example, the suggestion that it would be 
preferable to spread the pedestals of the frame so as to use 
cast iron boxes instead of steel needed some explanation, 
in view of the tendency towards and the practice of using 
steel. But when the member who favored the old material 
stated his case his reasons were so good that no one took 
exception to it. And so it was throughout the series of 
points raised. The paper showed how much more impor- 
tant are experience and judgment than academic calcula- 
tions in frame and box design. It emphasized without words 
or allusion that it would be quite impossible to calculate 
the stresses to which the frames are subjected, or the sur- 
faces that should be used to carry the loads of the boxes 
on the shoes and wedges. We all know these things, of 
course, but aside from their purely technical worth, such 
papers are especially valuable in showing us how dependent 
mechanical officers are on each other for the assistance 
received in discussion in settling details of importance, so 
many of which can not be determined by committee investi- 
gations and reports. The paper drove home the importance 
of the little things and their bearing on the greater. It 
is the old story of connection between the horseshoe nail 
and the kingdom that was lost. First, a poorly fitted journal, 
then a pounding box, a worn wedge, a broken frame, an 
engine out of service and damages for delayed freight. 





“Old stagers” at the conventions have so often heard the 
remark, ‘‘This is the best meeting we ever had” that, while 
agreeing, in the main, with the sentiment, they take it as a 
sort of commonplace. But why should not the conventions 
just closed be regarded as the best ever held? They were 
very unlike those of twenty-five years ago. Yet the change 
has come so gradually that it is almost impossible to put 
the finger on any one year and say that that is the division 
line between the old and the new, the high and the low. 
While the change has come almost imperceptibly, there has 
been some sudden smaller changes. For example, the custom 
of giving souvenirs grew until souvenirs filled the air, and 
many of those in attendance degenerated into a mass of 
souvenir hunters that was a nuisance. Then the entire 
custom was suddenly abolished, and the exhibitors and rail- 
way men again had a chance to talk without interruption. 
It was a quick change for the better, that notably improved 
last year’s assemblage. Then the change in the arrange- 
ment for the distribution of badges has cut off, if not many 
undesirables, at least many that were not necessary to the 
success of the meetings. This year we saw no marked in- 
novaticn, but there was a sense of solidity and substantial 
success that was most impressive. If we look to the history 
of the exhibits we read a long story of struggle and en- 
deavor. A model of a steel car does not mean much to 
the casual passerby, but to the man who stops to think, 
it implies years of preliminary work on the flow of metals, 
the upbuilding of a heavy railway traffic that demands the 
car which the model imitates and then another long series 
of experiments to make a wheel to carry the load. The 
value of the exhibits is too well recognized to call for any 
explanation; and the railway man is seeking them now al- 
most as much as the exhibitor is seeking to interest him in 
them. The conventions, the exhibit, the entertainment feat- 
ures all were on an impressive scale, both in magnitude and 
excellence, which meant an immense amount of work and 
interest on the part of everyone concerned, and which has 
gone far to warrant the repetition of that threadbare ex- 
clamation of commendation: ‘These are the best conven- 
tions we have ever had.” 


Pee a 
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Naturally every railway man was interested in the report 
on Locomotive Boiler Design, Construction and Inspection 
as that is at present by far the most engrossing subject 
before the motive power department, because of the pending 
federal legislation. The statement made in the report, a 
statement that cannot be refuted, that 98.3 per cent of 
locomotive boiler failures are due to low water, would seem 
to wipe out all necessity for an inspection that will put an 
unnecessary expense on the railways and will be a menace 
to the safety of the public. The main plea in support of the 
bill is based on alleged railway negligence, backed by a 
covert desire to exempt the engine driver from all responsi- 
bility. Government records checked by the report of the 
committee go to show that low water is the cause in almost 
every case of explosions, and anyone who has examined an 
exploded boiler where this was the cause could have no doubt 
that it was the cause. It is, of course, too much to expect 
that incontrovertible proof will be accepted as a reason for 
not passing a restrictive bill, but what was shown does 
knock one of the main props from under the supporters of 
the bill, and it is to be hoped that we may have merely a 
burst of flame and a pile of slag, cinder and shot iron to show 
for the discussion that has been burning for a year or more, 
but which has not yet melted enough metal to make it safe 
to tap and pour. 





CHARLES E. FULLER. 





It is somewhat remarkable that all of the past and newly- 
elected officers of whom we have had occasion to write dur- 
ing these present conventions possess one characteristic in 
common, though if memory serves correctly, this is not a 
sine qua non in the matter of election to the presidency of 
either of the two mechanical associations. The characteristic 
is that of being men of action rather than of words. Charles 
E. Fuller belongs emphatically to this class. He has been a 
-man of action ever since he was a boy, and *fortune has 
favored him in giving a great diversity in his fields of influ- 
ence, not only in geographical location, but in the more 
restricted limits of his world for the time being—the road 
with which he was connected. He is by birth a_ product of 
the Middle West, having been born at Terre Haute, Ind., in 
1862. A friend suggests that Terre Haute should be in the 
running as a place for holding the conventions next year, 
both presidents-elect claiming that town as the place of their 
nativity. 

Mr. Fuller entered railway service as apprentice in the 
drawing room of the Terre Haute & Indianapolis Railroad in 
1879, afterwards serving in the machine shop as apprentice 
and foreman. In 1889 he went east as far as Hornellsville, 
now Hornell, N. Y., as general foreman of the Erie shops, 
later becoming master mechanic of the same road. In 1892 
he was called to the Central Vermont as superintendent of 
motive power, from which position he returned to the Erie 
as master mechanic at Susquehanna in 1900. Two years 
later he was appointed assistant mechanical superintendent 
of the Erie, and served in that capacity until 1903, when he 
went to the Alton as superintendent of motive power. Upon 
the resignation of W. R. McKeen, he became superintendent 
of motive power of the Union Pacific. 

Probably the best known of Mr. Fuller’s work for the 
association to the presidency of which he has just been 
elected in his admirable report, presented last year, on 
“Motor Cars.” Motor cars came to Mr. Fuller as a sort of 
heritage from his predecessor, and though the paper in ques- 
tion purported to be a committee report, it was confessedly 
the individual work of the chairman. Briefly the report 
recited the experience of the Union Pacific with one type of 
internal combustion motor, but the most valuable feature 
was the foundation laid for future investigation and report 
in a concise and complete series of questions in the form 
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of a circular of inquiry for future work, which for some rea- 
son was not called upon for report the present year. 

With a knowledge born of experience of eastern and 
western conditions, Mr. Fuller has the qualifications most 
desirable in a president of the Master Mechanics’ Association; 
for the really effective work of the president is in his ca- 
pacity as the head of the executive committee, and what 
appears in the sessions of the convention is only the out- 
ward manifestation. The affairs of the association are in 
good hands. 





SHOP EFFICIENCY AND THE LABOR UNION. 





In his presidential address at the meeting of the Master 
Mechanics’ Association a year ago, H. H. Vaughan made some 
very useful suggestions in regard to the future work of the as- 
sociation. He called attention to the fact that, unlike the Master 
Car Builders’ Association, the Master Mechanics’ Associa- 
tion does not have to regulate the business relationships con- 
nected with the interchange of freight cars which forms such 
an important part of the work of the Master Car Builders’ 
Association. The other principal work of the Master Car 
Builders’ Association is the establishment of standards. It 
is doubtful whether locomotive standards are of much value, 
and little remains to be done in that direction. To attain a 
higher degree of usefulness, the Master Mechanics’ committee 
reports and individual papers snouid, theretore be supple- 
mented by other activities. Said Mr. Vaughan: 


“I believe we should endeavor to pay more attention to the com- 
mercial side of our work than we have done in the past. Excellent as 
the work has been, it has with few exceptions investigated the 
technical rather than the business problems of the locomotive. While 
we do not want to decrease our attention to technical matters we 
could with advantage take more interest in, and exchange information 
with each other more fully on factors connected with the cost of 
operation. In short, without in any way reducing the interest we 
have in locomotive engineering, we must take up in a far more busi- 
nesslike, serious way the financial problems connected with the 
operation of the locomotive department, the form of organization 
that will give the best results, the commercial aspect of the work 
of a motive power official in conducting his department as though he 
were manager of a large business enterprise. An important instance 
is that of comparing the costs of the operation of our repair shops. 
We manage the largest collection of factories in the world devoted 
to one substantially uniform product, the repairing of locomotives, 
and our total expenditure for this item alone amounts to about 
*80,000,000 per year. Every one should have the keenest interest 
in knowing whether their methods are the best and the costs among the 
lowest. Today such progress has been made in shop engineering and 
management that there is no reason why properly trained observers 
should not record time studies containing the necessary data to pre- 
pare intelligent and valuable statements about one operation after 
another that is performed on substantially the same parts in hun- 
dreds of shops from the Atlantic to the Pacific. Such work is possible 
and has already been performed in several shops by experienced 
engineers. sy comparing operation by operation their results with 
those of other roads, by analyzing their methods and available 
machinery, we should be able to improve the one or justify the 
expenditure for additions to the other. What I wish most strongly to 
impress on you is that while still carrying on the technical work which 
has been so splendidly successful. we should pay more attention to 
the business problems under our control in which we can be of such 
mutual service.” 


These suggestions resulted in the appointment of a 
committee on “Locomotive and Shop Operating Costs,” whose 
report was presented yesterday and appears in th's issu2 of 
the Daily Railway Age Gazette. The committee states 
that trained observers of the various orerations con- 
nected with locomotive construction and repairs have 
already made studies and rec:rds whi:h are avaiable to 
those who have the courage to use them as a proper measure 
of the labor to be paid for these operations. An interchange 
of results obtained by members of the Master Mechanics’ 
Association in improved shop methods and improved machine 
operations is regarded as very desirable, and the purpose of 
the report on “shop operating costs” is a beginning in this 
direction. The continued demands of labor for more pay and 
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the decrease in the efficiency of the skilled workman render 
it necessary that the management of railway repair shops 
on many lines be made more energetic and businesslike. The 
difficulty in making these comparisons of shop costs is that 
while some railways have established piecework or some 
form of premium or contract system as the method of paying 
for labor, a much larger number of locomotive and car repair 
shops, including some of the most important, are still working 
on a day wage basis. “fe managements of some of these latter 
shops have compared their labor costs of locomotive repairs 
with those where piecework is in operation, and tney find their 
costs are 30 to 50 per cent higher than they would be under 
a proper psecework schedule. Such comparisons are interest- 
ing and valuable from a financial standpoint; and they should 
teach that where this condition exists there is something 
radically wrong in the relation of the railways to their 
mechanics. They do not necessarily apply to all shops on a 
day wage basis. Some of these are favorably located as to 
labor supply and have a large proportion of good mechanics 
who are willing to do a fair day’s work for a liberal wage. 
These have established homes within reach of the shop and in 
some of these shops the labor cost is sufficiently low to enable 
the roads successfully to compete with the locomotive builders. 
Other shops have been located in remote places where the 
desirable locations for homes are held by land companies at 
high prices, and there shop towns are of slow growth. Here 
are to be found tramp mechanics who are the least efficient, 
who demand high wages and resent and even prevent the 
establishment of piecework prices. The difficulty is that the 
best workmen are employed by the smaller industries located 
in town or city, while many of the poorer workmen drift into 
the railway shop which is located remote from the centres of 
population. 

In shops where the labor unions have become strongly 
entrenched it is difficult to introduce piecework without a 
threatened strike, not only in that shop, but in others on the 
system, and rather than have necessary repair work stopped 
the roads have continued on with the day wage method of pay. 
Not content with this the unions have served notice in 
numerous instances recently that unless wages were advanced 
to rates higher than ever before there would be a strike. 
Again, to avoid cessation of work the managers have submitted 
to the demands of the men, and it has only resulted in 
strengthening the unions in their resistance to an equitable 
method of paying for labor, and discipline is weakened. The 
relation of shop men to the management is now on many rail- 
Way systems not very different from that of the trainmen and 
others in the operating department, as described so well and 
for the most part fairly in the “Confessions of A Railway 
Signal-man,” by J. O. Fagan. 

Where such conditions exist in the shop the master mechanic 
is no longer “master.” In the use of improved shop methods, 
in changes of foremen, and in the introduction of piecework to 
secure a fair day’s work for a liberal wage, he is hampered by 
the dictates of labor unions. Some of the larger systems 
have shown themselves strong enough to free themselves of 
this unreasonable and expensive form of tyranny and have 
established methods of paying for labor in proportion to the 
amount performed, resulting in increased output, increased 
wages and satisfactory relations with the workmen. Where 
this has not been done, and it is found difficult to do, the 
mechanical departments should have the assistance of the 
higher officers, as it is no longer a question of shop manage- 
ment, but one of general railway policy. In such plants it 
is useless to talk about shop efficiency and shop costs and 
improved methods which will reduce repair expense 10 or 25 
per cent. There must first be a revolution and a reform 
which will firmly establish the principle that the shop super- 
intendent is the real master and that the methods of shop 
operation, which he knows to be right and desires to intro- 
duce, shall be permanently established w'thout qu’s‘ion. 
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Proceedings. 


President Wildin called the third and final session of the 
Master Mechanics’ Association to order at 9.40 Wednesday 
morning. 

Louis E. Endsley, associate professor of railway mechanical 
engineering of Purdue University, was proposed for associate 
membership. This lies over until the next annual conven- 
tion. 





FREIGHT TRAIN RESISTANCE. 





Edward C. Schmidt, Assistant Professor of Railway En- 
gineering, University of Illinois, presented an individual 
paper on “The Relation of Freight Train Resistance to 
Average Car Weight.” The tests which he described were 
thorough, and the paper includes complete data as to the 
methods employed, the results and the methods used in cal- 
culating them, and a discussion of the results. The summary 


and conclusion are given below. The apparatus used for 
making the tests was described in detail in the Railway Age 
Gazette of February 19, 1909, by F. W. Marquis. 


AVERAGE WEIGHT PER CAR TONS 





Fig. 10.—The Relation Between Resistance and Average Car 
Weight at Various Speeds. 


Introduction.—Train resistance varies not only with the 
train speed, but also with the average weight of the cars of 
which the train is composed. At a given speed the tractive 
effort required for each ton of weight of the train will be 
greater, for example, for the train which is composed of cars 
of 20 tons average gross weight than for the train composed 
of cars which weigh, on the average, 50 tons each. 


-1I5TONS 


AVERAGE WEIGHT PER CAR 








SPEED——M.P.H. 


FIG. 11.—The Relation Between Resistance and Speed tor 
Various Average Weights per Car. 


While this fact has been known for some years, it has found 
inadequate expression and but little application. In the 
establishment of their tonnage ratings many railways have 
altogether ignored it. In the tonnage ratings of a few roads 
this variation of resistance with car weight is recognized to 
the extent of allowing a difference in rating between trains 
composed of loaded cars and those consisting entirely or par- 
tially of empty cars. Generally in such systems a certain 
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amount is allowed arbitrarily to be added to the weight of 
empty cars in determining, for purpose of rating, the weight 
of the train in which they are found. In such ratings no 
distinction is made between loaded cars of various weights, 
although such weights vary from 25 to 70 tons. A still 
smaller group of railways have fully recognized the signifi- 
cance of the facts above stated in establishing their tonnage 
ratings, which in such cases are usually termed “adjusted” 
or “equated” ratings. Under these adjusted ratings the actual 
weight of the train allotted to a particular locomotive varies 
according to the number of cars in the train. The ratings 
for the same locomotive with trains of 46, 60 and 80 cars, for 
example, will be different in each of the three cases. This, 
of course, is in effect a variation of the ratings with respect 
to the average car weights. Most of these adjusted ratings’ 
have been empirically determined. In the few cases where 
they rest upon experiments made to determine the variations 
in train resistance with respect to car weight, the data and 
results of such experiments have not been fully published. 
Existing train resistance formule likewise fail in most cases 
to take into account these variations of resistance with car 
weight, and probably much of the divergence among them is 
properly to be ascribed to this fact. 

Purpose of the Tests.—In view of the facts just stated it 
has seemed desirable to make the tests whose results are 


TRAIN RESISTANCE FORMULAE :— 


Wren W= IS rons; R= 7.15 +0.085S+0.00I75 S*. (i) 
» We 20 « 5 R= 6.304+0.087S+0.00126S*. (2) 
» We 25 « § B= $.60+0.0717S +0.00116 S*. (3) 
» W= 30 » 3 R= 5.02+0.066S+0.00116 S*. (4) 
» W= 35 » 3 R= 4.49+0.060S+ 0.00108 S. (5) 
» W= 40 «© 3 Ra 445+ 0.041S+ 0.001345*. (6) 
» W= 45 «© $ R= 3.82+0.031S+ 0.00140 S* (7) 
> W=50 -; R= 3.56+0.0245+0.001405* (8) 
~ W= 55 » 3 R= 3.38+0.016S+ 0.00142 S*. (9) 
~ W=60 «3 R= 3.194+0.016S5+ 0.00132 S*, (i0) 
» W=65 « 3; R= 3.064 0.014S+ 0.00130 S*. (I!) 
» W=7O0 85 R= 2.924+0.021S+ 0.00111 S*. (12) 
» W= 75 «© 3 R= 267+ 0.01984 0.00113 S*. (13) 


here recorded. They were planned to determine the resist- 
ance of freight trains under the usual conditions of operation; 
and were designated to disclose at the same time, if possible, 
the relation existing at any given speed between train resist- 
ance and average car weight. Since the chief use of such 
information is in the production of locomotive ratings, the 
conditions of the tests have been made like those which pre- 
vail in normal freight train operation. The speed range, for 
example, is from 5 to 35 miles per hour, and the trains 
experimented upon were trains in regular service and usual 
in their make-up. The track upon which the tests were made 
is believed to be representative of good main-line construction. 

The tests have been made as part of the research work of 
the Engineering Experiment Station of the University of 
Illinois, conducted by the Railway Engineering Department. 
They were begun in April, 1908, and were completed in May, 
1909. All tests were made by means of Test Car No. 17, a 
dynamometer car, owned jointly by the University of Illinois 
and the Illinois Central, and were carried out on the Chicago 
Division of this road. 

In the preparation of the report the aim has been to present 
it in as brief a statement of the results and conditions as is 
compatible with a clear understanding of the tests. The 
original report of these tests was presented to the American 
Society of Mechanical Engineers, and has been published 
in the Society journal for May, 1910. The report there 


published is practically the same in content as the one here 
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presented. The results of the tests will also be published 
as a bulletin of the Engineering Experiment Station of the 
University of Illinois. This bulletin will contain, in addition 
to the facts here published, more detailed information con- 
cerning the track, the dynamometer car and the methods of 
calculation, as well as the tonnage record for each train and 
the calculated results and resistance curve for each test. 

Throughout the report the terms “resistance” and “train 
resistance” mean the number of pounds of tractive eftort 
required for each ton of the train in order to keep it in 
motion on straight and level track, at uniform speed and in 
still air. The report deals exclusively with the resistance of 
the train behind the locomotive tender. Locomotive and 
tender resistance are not discussed. 

Summary.—tThe report deals with the results obtained from 
tests of thirty-two ordinary freight trains, whose chief char- 
acteristics were as follows: 


Minimum, Maximum. 
oo ae ee o 447 2,908 
Average weight per car, tons.... 16.12 69.92 
Number of cars in the train..... . ee 89 


The trains whose average weights were less than 20 tons or 
more than 60 tons were composed of cars of nearly uniform 
weight, while those whose average car weights were between 
20 and 60 tons were either homogeneous or mixed as regards 
the weight of the individual cars. 

The tests were made during generally fair weather. The 
minimum air temperature during any test was 34 degrees; 
the maximum, 82 degrees. The approximate average wind 
velocity prevailing throughout one test was 25 miles per 
hour; during all the others it was less than 20 miles per hour. 

The tests were made upon well-constructed and well-main- 
tained main-line track, 94 per cent of which is laid with 85- 
pound rail, the remainder being laid with 75-pound rail. Ex- 
cept through station grounds, where screenings or cinders are 
used for ballast, the track is full ballasted with broken stone. 
































































































































TABLE 3S 
VALUES OF RESISTANCE AT VARIOUS SPEEDS AND FOR TRAINS 
OF DIFFERENT AVERAGE WEIGHTS PER CAR 
THE VALUES ARE DERIVED OIRECTLY FROM THE CURVES 
OF FIGURE 11 AND REPRESGNT THE FINAL RESULTS OF THE TESTS 
SPEEO TRAIN RESISTANCE — POUNDS PER TON SPEEDO 
poles COLUMN HEADINGS INDICATE THE AVERAGE WEIGHTS PER CAR ‘a 
Hour |S | 2° |] 25 13° | 38 140/45 [50/55 [eo [65 |75 775 Trour 
Tons [rons [Tons [Tons [TONS [TONS |TONS ITONS [TONS PIONS TOS TONS TONS 
' 
s 716168 |co] 54/486 |44 | 40 | 3.7 | 3.5 | 3.3 | 32] 3.1 | 30 5 
e 7.7169 |G@.1 §.5|49 | 44 | 4.1 38) 35 33,32] 3.1 3.° S 
1 718) 70/62/55] 50/45] 4.1 1/38] se | 34/32] 3.1 31 7 
8 80] 71163] =e] 50})4e6]42)]39/] 36] 34/33 [32] 31 8 
3 81/72/64] 5.7/ 51 | ao] +2] 39 |] 306] 34/33] 32] 31 ) 
10 82/73/68] 58) 62/47 | 43 | 4.0] 3.7 36/3.3 |] 32] 32 10 
1 83) 74) 66] 59] 5.3) 4.6.) 43] 4.0] 3.7] 35] 34] 33] 32 i 
1z 64) 751/67] 60} 5.4/4.8) 44/40/38] 36] 3.4/] 33] 33 12 
13 B.c| 16/68/61 /5.51/40/4.5]4.1 13.6} 3613.5] 34/33 13 
14 | 87] 76) 6¢9)/62/ 5.5] 5.0/4.5] 42/39 | 3.7/3.5 | 34) 34 14 
15s [eal 79] 710/e3/ 56] 51 1461/42/39 /37/3.6] 3513.4] 15 
16 §f ao] Bol] tw | C4] 5.7] 511 471 4314.0) 38] Be] 35]35 4 te 
it fortl es] 72] e5] 5a] 52] 48/44] 41] 39 /3.7] 36] Bf 17 
18 9.3| 8&3] 14] ¢6¢] 5.9] 5.3| 48] 4.5] 4.1] 39] 37] 3.7] 3-6 18 
19 o4)| 84/| 1.5167] co] 54] 49] 4.5] 4.2] 4.0] 3.8] 3.7] 26 19 
20 | gelas| 16] 66] 6.1] 5.5] 5.0] 46] 43] 4.0] 3.9) 3.6] 3.7 | 20 
ai e717) a.7| t7$/ 69] 62] Se] 5.1] 4.7] 43] 4.1/3.9) 390] 3.8] 21 
22 9.9] 8.8] 19] 7.0} 63] 5.7) 5214.8 | 4.4] 42/40] 39/38 |] 22 
23 |icc|eo] aol 711| 64] 58] 53/49] 45 | 4.3] 4.1 | 40] 30 | 23 
24 10.2} 9.1} Bt 13|66| 59] 5.4|49| 4.6] 43] 4.2/4.1 | 40 24 
25 jio4a|o3 | a3] 14/67] Go] &5] 5.0] 47] 44] 42] 4.1 | 40] 25 
Zoe 10.5+| 24 8.4 7.5/6.8] G.I 5.6 5.1 48) 45/43/42 a! Ze 
271 liorlee)] as| 17] oo] 62] 5.7] 52) 48| 46/44/43 | 42] 27 
2e |i0e9}e7] 8.7] 18] 10] 6.3] 5.8] 53) 49| 4.7) 4.5/44]43 ] 26 
ze}fi.n loo] eae!| 79] 1.1/ ¢05] 59] 54] 50] 48) 4.6/4.5] 44] 29 
30 |1iz|10.0] go] B80] 13] ¢e| co] 55] 5151491471451 45] 30 
31 NW4@elio2}/o.1]/ 82] 14] 67] 61] Se] S2}] 50] 48)/4¢e¢]/45] 31 
32 Jirelio4}/ 93/83] 75 | ¢8] 62] 58/53] 50] 4.0/4.7 | 4e] 32 
33 |ieliog|]e4] as] 76] 10] 63] 59] 54] 5.2/5.0} 4.68/47] 33 
34 lizoliotlec|sc| 78] 11/e¢sleo0|]s5] 53/51/40 ]48] 34 
35 lizsloele7|eae| 79] 12/60] 61 | 57] 54] 52] 50 [40] 35 
3G 1z.5]11.1 |9O | 89 | 8.0 14167|]G62/ 5.8] 5.5) 5.3] St 5.0 Be 
37 1iZTIINAlICC| Fo] B.2}] 715 | 6¢9 | 64] 59 Se] 54] 5.2| &S.1 BST 
se |izel]1.4]/102/92]83] 716] 10/65] ¢0] 57] 55] 5.3] 52] 38 
39 Jiatliclio4/o4]}/a5| 718] 11) e060] 62] 58] Se] 54! 53] 39 
40 [iz4/u.slioe|/es|sa.ce] 79] 13)¢8] 63] G0] 5.7] 5.c|] 55] 40 
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Conclusions.—The results of the tests are presented in Figs. 
10 and 11, in Table 3, and in the equations an page 55. The 
curves, the table and the equations are each different expres- 
sions of the same facts. It is believed that by their use one 
may safely predict the probable total resistance of entire 
freight trains at various speeds, when running upon straight 
and level track of good construction during weather when the 
temperature is above 30° F, and the wind velocity is not more 
than 20 miles per hour, provided the average weight of the 
cars composing the train be known. 

The results are applicable to trains of all varieties of make- 
up to be met with in service. They may be applied, without 
incurring material error, to trains which are homogenous 
and to those which are mixed as regards individual car 
weight. 

The results are primarily applicable to trains which have 
been for some time in motion. When trains are first started 
from yards, or after stops on the road of more than about 
twenty minutes’ duration, their resistance is likely to be 
appreciably greater than is indicated by the results here pre- 
sented. In rating locomotives no consideration need be given 
this matter, except in determining “dead” ratings for low 
speeds, and then only when the ruling grade is located within 
six or seven miles of the starting point or of a regular road 
stop. 

It is to be expected that some trains to be met with in 
service will have a resistance about 9 per cent in excess of 
that indicated by Figs. 10 and 11, due to variations in make- 
up or in external conditions within the limits to which the 
tests apply. If operating conditions make it essential to re- 
duce to a minimum the risk of failure to haul the allotted 
tonnage, then this 9 per cent allowance should be made. This 
consideration, like the one preceding, is important only in 
rating locomotives for speeds under 15 miles per hour., At 
higher speeds, the occasional excess in the resistance of 
individual trains will result in nothing more serious than a 
slight increase in running time. It should be emphasized that 
this allowance, if made, is to be added to the resistance on 
level track—not to the gross resistance on grades. 





DISCUSSION ON FREIGHT TRAIN RESISTANCE. 

H. T. Bentley (C. & N. W.): The association owes a debt 
of gratitude to Prof. Schmidt for the very able paper he has 
presented this morning. In looking over the explanation 
of the variation in the test conditions, I do not see anything 
mentioned about the difference in the diameter of the jour- 
nals on the cars. The point has been raised by some of our 
master mechanics that when we are using the 4% x 8 in. 
‘ournal under all the cars, the engines were able to pull 
them very much easier than they now can with the same 
amount of tonnage in cars equipped with 5 x 10 in. or 5% 
x 10 in. journals. We have been trying for the last year to 
make some experiments to determine whether there was any- 
thing in this convention. 

F. M. Gilbert (N. Y. C. & H. R.): The fact that the higher 
resistance goes with the lighter cars seems to indicate that 
if the increased resistance due to increased journal diameter 
amounted to anything, it is almost lost; the heavier loaded 
car showing the less resistance per ton. 

Mr. Bentley: What I intended to convey was that the re- 
sistance of a car containing 25 tons with a 4%4 x 8 in. journal 
would be less than that of a car containing the same amount 
but with a 54% x 10 in. journal. 

Prof. Schmidt: With the same weight per axle, there is 
no question but that the larger journal will have a larger re- 
sistance. The journal friction constitutes a large part of the 
total resistance anyway, and it is the variation in journal 
resistance that largely accounts for the results indicated. If 
you have two cars with the same load per axle, the unit 
pressure on the larger journal is, of course, less, and the 
coefficient of friction runs up as the unit pressure is in- 
creased. 

C. A. Seley (C. R. I. & P.): There has been nothing relating 
to tonnage ratings before the association for a number of years. 
The last reference to it, I believe, was in connection with Mr. 
Henderson’s paper in the early nineties. I have had occasion 
to use the data.in that report very frequently. At one time I 
was called on to make all of the detail ratings for an 8,000-mile 
road from my desk, using the profiles, and I did a rather 
poor job of it in some ways, principally on account of the in- 
accuracy of the profiles. I do not believe in doing that sort 
of rating, altogether, but where the mechanical department is 
up against the production of ratings, it is very desirable, after 
you have correct profiles, to have a correct idea as to the 
amount of pull per ton on the classes of cars and service which 
you are endeavoring to handle. I regard this report as a 
very valuable contribution on information in that direction. 
I move that a vote of thanks be tendered to Prof. Schmidt. 

The motion was carried. 
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TRAIN BRAKE AND SIGNAL EQUIPMENT. 





This report was prepared by a joint committee of the Master 
Car Builders’ and Master Mechanics’ Associations. The report 
and the discussion before the former association appeared in 
the Daily Railway Age Gazette for June 16, page 1491. 


DISCUSSION ON TRAIN BRAKE AND SIGNAL EQUIPMENT. 

E. W. Pratt (C. & N. W.): The following changes are 
similar to those presented at the Master Car Builders’ Asso- 
ciation: 

In the second line above the table on page 1495 insert after 
the word ‘‘cars,” the words ‘‘above 100,000 lbs.” 

Underneath the heading “Passenger carrying cars,’ insert 
sub-heading ‘One brake shoe per wheel.” 

In the first line of the table (page 1495), change ‘18 in.” 
to “16 in.” cylinders; and change the end of the line to read, 
“weighing between 100,000 and 121,000 lbs.” 

In the second line of table, change to read, “Two 18 in. 
cylinders, cars weighing between 121,000 and 154,000 Ibs.” 

Strike out line reading “Two 14 in. cylinders,” etc. 

The table immediately following is changed to read as 
follows: 

“Two 14 in. cylinders, cars weighing between 100,000 and 
109,000 lbs.” 

“Two 16 in. cylinders, cars weighing between 109,000 and 
142,000 lbs.” 

“Two 18. in. cylinders, cars weighing between 142,000 and 
180,000 lbs.” 

Strike out the line reading “Two 12 in. cylinders,” etc. 

Under the heading “Brake shoes hung 0 to 2 in. below 
wheel centers.” 

“Two 14 in. cylinders, cars weighing between 100,000 and 
124,000 lbs.” 

“Two 16 in. cylinders, cars weighing between 124,000 and 
162,000 lbs.” 

“Two 18 in. cylinders, cars weighing between 162,000 and 
205,000 lbs.” 

Strike out the line reading, ‘“‘Two 12 in. cylinders,” ete. 

Under the heading “Load cars,’ insert sub-heading “One 
shoe per wheel,” and correct dimensions and weights as 
follows: 

“Two 16 in. cylinders, cars weighing between 100,000 and 
106,000 lbs.” 

“Two 18 in. cylinders, cars weighing between 106,000 and 
134,000 lbs.” 

Strike out the line reading “Two 14 in. cylinders,” ete. 

Under heading, “Brake shoes hung 2 to 5 in. below wheel 
centers,” change to read: 

“Two 16 in. cylinders, cars weighing between 100,000 and 
123,000 Ibs.” 

“Two 18 in. cylinders, cars weighing between 123,000 and 
156,000 lbs.” 

Strike out the line reading “Two 14 in. cylinders,” etc. 

Also the line reading “Two 12 in. cylinders,” ete. 

Under the heading “Brake shoes hung 0 to 2 in. below 
wheel centers,” the following changes: 

“Two 14 in. cylinders, cars weighing between 100,000 and 
108,000 Ibs.” 

“Two 16-in. cylinders, cars weighing between 108,000 and 
141,000 Ibs.” 

“Two 18-in. cylinders, cars weighing between 141,000 and 
178,000 lbs.” 

Strike out line reading “Two 12-in. cylinders,” etc. 

After table, under heading “Limit of load cars, one shoe 
per wheel,” insert the following: 

Add to the report “Undoubtedly more consideration will 
be given the clasp brake (with two brake shoes per wheel), 
both on account of its reducing the number and size of cyl- 
inders and also lessening the dimensions and weight of brake 
rigging.” 

C. A. Seley: Inasmuch as a considerable portion of this 
matter is of more importance to the Master Car Builders’ 
Assn., and relates more particularly to car practice, I move 
that the matter be handled practically the same as was done 
in the Master Car Builders’ Association—the report was re- 
ceived subject to the changes which were recommended by 
the committee, and approved for letter ballot. 

The motion was carried. 





INSPECTION OF LOCOMOTIVE BOILERS. 





The committee has not had time to formulate rules and 
regulations covering the inspection of locomotive boilers, but 
it has thoroughly investigated the subject of boiler explosions 
and failures and casualties to employees and others resulting 
therefrom. 

Blanks were forwarded to all of the principal railways of 
the United States, asking for information in regard to boiler 
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inspection rules and regulations and also as to casualties re- 
sulting from boiler explosions of all natures. Attention is 
called to the following information received in reports from 
157 railways replying to the question as to the number of 
boiler explosions and failures and casualties to employees 
and others resulting therefrom during the period from Jan- 
uary 1, 1905, to November 1, 1909. These 157 railways own 
and operate 43,787 locomotives and 157,169 miles of roadway, 
and during the period from January 1, 1905, to November 1, 
1909, they made 6,012,057,467 locomotive miles. We estimate 
that there are about 58,000 locomotives in service in the 
United States; therefore, the reports which we have received 
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cover about seventy-five per cent of the total number of 
locomotives in operation in the United States. 

Explosions and failures of locomotive boilers are divided 
_into five classes, as follows. Explosions of boiler shells, ex- 
plosions of fire boxes, damage by burning, rupture of flues, 
boiler-fitting failures. 

Explosions of boiler shells and fire boxes, or damage by 
burning, etc., are usually due to low water. Of the failures 
reported, 98.3 per cent were due to low water and 1.7 per 
cent to other causes. Of the failures due to low water, 98.6 
per cent were due to the failure of men handling or in 
immediate charge of the locomotive to maintain a proper 
supply of water in the boiler; the remaining 1.4 per cent. 
were due to other causes. Automatic devices, either to main- 
tain the water supply or to act as an alarm when proper 
supply is not provided, have been proposed and given con- 
sideration, but it has been determined that such devices are 
unreliable and have had the effect of taking away from the 
men in charge their accepted responsibility. 

A statement of the explosions, failures and casualties is 
shown below: 





Aver- 





Aver- | Aver- 
No age | No. age No.In-| age 
er per (Killed. per | jured.| per 
Year. Year. | Year. 
Low Water : | 
Explosion of boiler shells... 14 2.9 | 20 4.1 16 3.3 
Explosion of fire boxes...... 246 50.9 127 26.3 144 29.8 
Damaged by burning ....... 2,499 | 517.0 | 15 3.1 57 11.8 
NS SEOE ccsvasescnaxns 66 13.6 0 0.0 3 0.6 
Fitting failures.............. 25 5.2 0 00 4 0.8 
Other Causes : 
Explosion of boiler shells ... 6 1.3 1" 2.0 7 1.4 
Explosion of fire boxes...... 2 0.4 1 0.2 1 02 
Damaged by burning ....... 40 8.3 1 0.2 1 0.2 
OS eae ee 2,898 599.5 | 174 35.9 233 48 1 








In the table, of the 407 killed and injured, 386 or 94.8 per 
cent, were due to accidents caused by low water, while the re- 
maining 21, or 5.2 per cent, were from others causes, some of 
these being the result of or incident to wrecks, and a small 
number are thought to be due to accidents caused by defects 
in design, material, workmanship or the physical condition of 
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the boilers or fittings, but it is doubtful if any of them could 
have been prevented by any method of inspection in addition 
to that which is now in force. 

In addition to these failures, there were other failures, as 
follows: 





No. | No. Killed. 








No. Injured. 
Rupture of flues..............- 3.204 8 23 
Boiler fitting failures,.......... 1,609 r 2 51 
ERE OOOO 4,813 10 72 





In analyzing the accidents due to the latter causes, atten- 
tion is invited to the item of ruptured fiues, shown to be 
3,204. This, however, covers the record of an average num- 
ber of 42,200 locomotives per annum for a period of four 
years and ten months. Assuming 250 flues to each locomotive 
boiler, the result shows one flue failure per year to each 
15,912 flues in service, or, stated in other terms, the per- 
centage of flue failures to the number of flues in service is 
six one hundred thousandth of one per cent. 

Both of the above comparisons constitute an excellent 
endorsement of the present high standard of physical condi- 
tion of American locomotive boilers, and show how small 
an opportunity there is to improve the present practice of 
railways. Of the 1,634 cases of boiler fitting failures reported, 
1,609 are somewhat indefinite and apparently include failures 
occurring from causes other than the primary failure of the 
fittings, such as wrecks or other external accidents, many 
of them doubtless being of a minor character. 

At the time the different railway companies were asked for 
information as to boiler explosions, casualties, etc., they were 
also asked to supply copies of their rules and regulations for 
the care and inspection of locomotive boilers. A review of 
such rules and regulations as were submitted shows that a 
very thorough and vigorous inspection of locomotive boilers 
is being maintained and recorded, and the rules prescribe 
very thorough instructions as to the proper care of the loco- 
motive boilers. These rules and regulations plainly show that 
different localities require different rules and regulations for 
the care and inspection of locomotive boilers. In some 
localities the water used in the boilers is very detrimental 
to them; therefore, frequent inspections must be made, while 
in other localities the water conditions.are very favorable 
and the period between inspections may be longer. In a 
general way, the rules and regulations for the care and in- 
spection of the boilers must be made to meet the conditions 
under which the boilers are being operated, and no general 
rules will apply in a practical way. 

From Senate Document No. 682, the following information 
was obtained: The average number of employees killed and 
injured per annum, on account of boiler explosions on loco- 
motives, for the period from August 1, 1903, to November 1, 
1908, was 49.7 employees and others killed and 134.2 injured. 
This Senate document covered a period of five years and 
three months and includes all the locomotives in use during 
that time. 

During the period from January 1, 1905, to November 1, 
1909 (four years and ten months), the replies from 157 rail- 
roads, having 43,787 locomotives, with a mileage of 6,012,057,- 
467 miles, show that for said period the average number of 
employees killed and injured per annum was 88.0 killed and 
63.1 injured. As the roads replying only represent about 
seventy-five per cent of the locomotives in the country, it 
will be assumed that the figures represent about seventy-five 
per cent of the casualties, which would make these figures 
approximate those furnished by the Government as to the 
number of persons killed and injured. 

The report is signed by:—Theo. H. Curtis (L. & N.), chair- 
man; H. W. Jacobs (A. T. & S. F.), A. E. Manchester (C. M. 
& St. P.), D. R. MacBain (L. S. & M. S.) and A. W. Gibbs 
(PR: 





DISCUSSION ON INSPECTION OF LOCOMOTIVE BOILERS. 


Mr. Curtis presented the report, and at its conclusion said: 
You will note, as to the number killed, the figures in the com- 
mittee report and that of the government report are very 
close. There is not, however, the same closeness with re- 
gard to the number injured. This is due to a better record 


being kept of those killed than those injured, as the govern- 
ment report embodies those who are slightly injured, and, as 
ithe report went back for a period of five years, it is prob- 
able that some of the slightly injured were not included in 
the reports furnished to the committee. 
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A motion was carried that the report be received and all 
discussion thereon referred to the executive committee for 


their consideration. 





LOCOMOTIVE AND SHOP OPERATING COSTS. 





The committees appointed to report on the subject of Loco- 
motive and Shop Operating Costs considered it advisable to 
confine itself to one of the various classes of expenses which 
might be included under that description. Such costs, as a 
whole, are, evidently, too complicated for the purpose of a 
single report, comprising, as they do, those of fuel, repairs, 
engine-house expenses and various other items. They will, 
therefore, chiefly discuss those included in the account “Re- 
pairs of Locomotives,” and the method adopted in supervising 
the expenditures of that description. 

Inquiries made of a number of the largest railways show that 
the appropriation plan for determining pay-rolls is in general 
use. As a rule, an estimate is prepared by the divisional 
authorities, stating the amount they require for their pay-roll 
during the coming month, compared with the actual figures 
for the preceding month, and corresponding month in the 
previous year, and an explanation of the reason for any in- 
crease desired. These estimates are consolidated into a state- 
ment at headquarters, and after any criticism or alteration has 
been decided on, are approved, and practically constitute an 
authority for the expenditure in labor called for. Generally, it 
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Committee on Locomotive and Shop Operating 
Costs. 
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is understood that such authority is not to be exceeded unless 
in case of emergency, and in some cases no overexpenditure 
is permitted without additional authority being obtained. It 
is evident that such a rule can not be enforced in the case 
of roundhouse forces, which must necessarily be maintained, 
but it may be more or less closely adhered to in general re- 
pair shops. On several roads, weekly or biweekly pay-roll 
statements are prepared for the purpose of checking the actual 
expenditures against the estimates, but this practice does not 
appear to be usual, although, no doubt, it is carried on locally 
even if not recognized as part of a regular system. At the 
end of the month it is usual to compare the actual with the 
estimated pay-roll and require an explanation of any increase 
over the figures approved. This system appears to work suc- 
cessfully and enables close control to be maintained over 
labor expenditures without unnecessary complication, provided 
it is handled reasonably and firmly. While it deals with the 
pay-rolls as a whole, it actually limits the expenses on any 
one account, since the distribution will usually bear certain pro- 
portions. 

The limitation of pay-rolls, while requiring in a way the 
exercise of economy and the production of the best results 
from a given amount of labor, can not by itself be considered 
as a complete system. If permanently persisted in beyond cer- 
tain limits, the condition of the power would deteriorate, or 
tue number of engines requiring repairs would increase. The 
condition that exists is broadly that a certain amount of work 
is to be done and that the cost will depend on the efficiency 
with which it is accomplished. The peculiarity of repair work 
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depends on both of these being important. In this respect, it 
differs from the usual run of manufacturing operations on 
which the work to be done is usually determined, or at any 
rate is not a question for constant watchfulness. In the main- 
tenance of locomotives the amount of work required to keep 
them in repair per mile may vary widely, and may have a 
greater effect on the ultimate cost than the efficiency with 
which it is performed. In the case of running repairs no sys- 
tem appears to have been developed by which any alteration 
in the work required or its efficiency may be promptly detected. 
The piecework system in roundhouses has been used and, of 
course, determines the cost of doing the work. It would, con- 
sequently, also detect any increase in its quantity, but it is 
unfortunately not suitable in many ways for work of this na- 
ture. The thorough specification of the various operations is 
exceedingly complicated, and the time required to properly give 
out the work and check it is a serious proportion of that of 
doing it. While, therefore, it has been worked with a fair 
measure of sucess, it is not entirely satisfactory for round- 
house purposes. On one road a system is in effect by which all 
mechanical department officials are furnished daily with the 
labor expenses incurred on the territory under their super- 
vision. This expense is shown in detail; that is to say, it is 
divided into ordinary locomotive repairs, wreck and other re- 
pairs, shop tools and machinery, manufacturing work, etc. 
This information is, of course, more accurate than that of 
the pay-roll alone, as it specifies the distribution among va- 
rious accounts. Another road is trying a system by which 
roundhouse foremen are notified weekly of the labor charges 
against running repairs on each engine handled in their ter- 
minal. In this case it is possible to watch the cost of main- 
taining individual engines, and the information is furnished 
with the idea that any cause leading to unusual expense may 
be more promptly brought to attention. The whole question 
of the proper supervision of running repairs is, however, a 
difficult one. The cost is about one-half of the total cost of 
locomotive repairs, but the number of engines involved and the 
variety and small cost of the majority of the operations per- 
formed make any detailed watching exceedingly complicated. 
The work required on any individual engine also varies con- 
siderably from day to day. It will run for a time with com- 
paratively little expense and may then require considerable 
work for a period. For work of this kind it would appear 
questionable whether much-more can be done than to closely 
watch the pay-roll or distributed labor at each terminal and its 
relations to the business handled. When these are properly 
proportioned, any increase in the work required will be quickly 
known by the foreman in charge, who is in the best position 
of anyone to discover the reasons. In the case of shop repairs, 
it is possible to exercise considerably closer supervision. These 
repairs are occasional in place of being practically continuous, 
as running repairs are. They can, consequently, be more care- 
fully analyzed, and their cost compared with the service ren- 
dered. The distinction between running repairs and shop re- 
pairs varies on different roads, from a repair costing over $5 
for labor to one costing $400 total. The variation is not im- 
portant for the purposes of this report, although it effects to a 
certain extent the practice which is followed in supervising 
shop repairs. 

Several roads require estimates to be submitted and au- 
thority obtained before shop repairs are made on an engine. 
In some cases this applies to all shop repairs, in others to all 
those over a certain amount, varying from $75 upward. The 
authority of an executive officer may be required for repairs over 
a limit which varies from $1,000 to $5,000. Notice of an engine 
requiring repairs may be submitted thirty days before engine 
is shopped, in order to enable the cost of the repairs recom- 
mended and the service of the engine being investigated. In 
one case, in which each class of engine is given an allowance 
per mile for repairs, engines may be shopped without author- 
ity if the cause of the repairs will not cause the allowance to 
be exceeded; otherwise, it must be obtained. When estimates 
are made, their correctness may be checked by comparisun 
with the actual cost when completed, and explanation required 
if exceeded. There are, naturally, many variations in the de- 
tails with which this work is carried out on different roads, 
but some system for watching the cost of shop repairs in ad- 
vance is in general use. The committee would call attention to 
the fact that the most important question, when an engine 
requires shop repairs, is the miles made sincé last repaired. 
While criticism of the nature of the repairs required may oc- 
casionally lead to additional mileage being obtained from an 
engine by the application of minor repairs, this condition is 
not usual, and, as a rule, the cost of the repairs can not be 
economically reduced by estimates made before an engine is 
shopped. Such estimates are difficult to make accurately, and 
may tend to limit the repairs to the amount allowed. Limiting 
repairs that are actually required to put an engine into good 
condition is not economy. Whatever may have been the rea- 
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son, after an engine has been taken out of service and sent 
to the shops the cheapest plan is to then make the repairs 
properly and thoroughly, so that when turned out the engine 
will make as many miles as possible before needing to be 
again shopped. The cost of shop repairs is not properly the 
cost per repair. It depends on the cost per mile, and the miles 
made between repairs are, therefore, equally as important as 
the cost of the repairs when made. All shop repairs ace not 
necessarily those which put an engine into thoroughly good 
condition, but whatever be their nature, the question of their 
being justified by the mileage made is one of the greatest im- 
portance. For this purpose, information as to the miles made 
since last general overhauling and the nature and cost of the 
intermediate repairs received will show whether the class of 
repairs called for should be necessary or not. The introduction 
of an allowance per mile has the advantage of presenting the 
influence of large or small mileage in dollars and cents in 
place of miles only. Whether this is used or not, a simple 
statement, involving the shop repairs since last general over- 
hauling, the mileage made and the nature of the repairs re- 
quired, really gives all the information that can be advanta- 
geously used in determining whether the engine has been 
properly maintained and used and a reasonable mileage ob- 
tained from it. If the repairs are actually needed there is 
little doubt that they should be thoroughly made, and to do 
this in the most economical way is then a problem for the 
shop. , 

The great degree of variation in the amount of work re- 
quired in making locomotive shop repairs, even though they 
are classified as being of the same genera] nature, makes it 
almost impracticable to watch their cost as a whole. When 
this is done, the best system in use is that which furnishes the 
foreman or shop superintendent a daily or weekly statement 
of the labor applied on the individual engines under repair, 
usually divided to show that in each department separately. 
By this means, information is obtained, while the work is in 
progress, which will call attention to any engine on which 
the labor is exceeding the expected amount. The difficulty 
usually experienced is that on account of one engine requiring 
more work than another the differences are difficult to analyze, 
and, if thorough analysis is attempted, the work has to be 
split up into a number of different operations so that the cost 
of each may be individually known. Where piecework or any 
of the various efficiency systems are in use, this is, of course, 
the case, but, apart from any question of rewarding labor, the 
cost of the individual operation appears to be the only logical 
. basis on which the cost of locomotive repairs can be determined 
in the shop. It is true that much of the work done, even when 
divided with considerable detail, still varies to a certain extent 
from one engine to another, but this variation is not sufficient 
to prevent knowledge being obtained of what the work is cost- 
ing and enable any increase being immediately known. What- 
ever may be the system employed, some method of watching 
the cost of repairs in detail enables the efficiency of a shop to 
be supervised in a way that is not otherwise possible. The 
committee does not believe it is necessary to discuss the various 
systems in use for this purpose. They have been fully dealt 
with at other times and are generally known and understood. 
One point may, however, be referred to. Any operation may 
be reduced to a series of detail operations, and the time re- 
quired for those may be determined with considerable accuracy. 
For instance, in turning an axle, the time required to lift the 
piece, place it in the lathe, take the various cuts, roughing 
and finishing, and replace it on the floor, may all be individ- 
ually recorded and thus compared with corresponding opera- 
tions on other pieces or with known performances. Such 
records are now generally known as time studies, and their 
use énables the time required for numerous operations being 
checked from known data, in place of depending on the results 
obtained from the man performing the work or the judgment 
of the foreman in charge. Locomotive shops have the advan- 
tage that the work performed in them is repeated time after 
time, and, under this condition, there are few operations that 
do not repay time spent in making the proper study of the best 
method of performing them. What is, however, perhaps equally 
important, is the means they afford of comparing, for similar 
operations, the relative costs of different methods or of differ- 
ent types of machines. Such comparisons are evidently valu- 
able when applied to the various repair shops on a railway, 
and the committee has investigated the possibility of arrang- 
ing for their exchange among some of the members of this 
Association. The advantages of such a course are, from one 
point of view, obvious. There are numerous operations which 
vary but little in different repair shops, and the determination 
of the best method or result would be far more certain if 
derived from the experience of the shops on several railways 
than from those of one. Comparisons of total times of most 
operations would be misleading, on account of the differences 
in conditions and practice, but the same objection does not 
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apply to properly determined time studies, as the details may 
readily be adjusted to allow for differences in design, con- 
ditions, etc. The opinion of those of our members who have 
been consulted differs as to the advisability of such exchange. 
Some have signified their willingness to codperate, while others 
do not care to. There are, evidently, difficulties connected with 
the course apart from the practice on some roads of not divulg- 
ing time or piece work schedules. A road giving information 
would naturally expect to benefit by receiving from others to 
a reasonably equal extent, and means by which this could 
be ensured are not easy to devise. The shops in which this 
work has been carried out are limited in number, and in many 
cases it is only partially completed. The committee, therefore, 
considers that at the present time it would be unwise to 
recommend any arrangement for the interchange of time 
studies, although it believes that in the future some benefit 
might be obtained if a suitable plan could be outlined. 

In considering the methods used for watching the results 
obtained, as opposed to those that have been discussed for 
watching the expenditures being made, the most important 
statement is, of course, the performance sheet. The form in 
which this is made out varies considerably on different roads, 
and in many cases references are made to units which are 
evidently retained on account of the familiarity with them of 
those concerned. Apart from performance sheets there are, 
however, a number of statements in use which it will be inter- 
esting to refer to. 

Most roads prepare statements showing cost of shop repairs 
by classes of engines and nature of repairs, in some cases 
these being compared with estimate made when engine was 
shopped. One road reports a very good method for recording 
the cost of shop repairs, keeping separate the cost of the fol- 
lowing divisions of the work: 

Stripping. 

Repair rods. 

Take off frame. 

Repair frame. 

Put on frame. 

Remove cylinders No—. 

Apply cylinders No—. 

New fire box. 

Front fiue sheet. 

Back flue sheet. 

—_———side sheets. 

Flue sheet and 
Flue———side and 
Remove flues. 
Repair flues. 
Replace flues. 
Boiler work. 

Driver brake and rigging. 

Air pump, governor, piping, etc. 
Driving boxes. 

Steam pipes. 

Lagging. 

Jacket. 

Paint engine and tender. 

Tank repairs. 


In this case the cost of the various items shown are charged 
separately, and it is evident that a far better comparison is 
obtained than when the cost is simply shown as a total. In 
another case the labor on each engine is reported by depart- 
ments, such as machine shop, boiler shop, erecting shop, etc., 
and in this case also any tendency to increased cost can be 
fairly well localized. An output unit may be used based on 
the tractive power of the engine or its weight. The latter is 
stated to afford a better comparison of the cost of repairs 
than the number of engines turned out. 

Statements are generally used showing cost of running 
repairs by classes on different divisions. In some cases cost 
of individual engine running repairs are not kept separately, 
but by classes of engines only. This statement would appear 
to be of considerable value in comparing results, as it enables 
a comparison to be made on engines of similar types and 
service. An allowance per mile is sometimes used for different 
classes of engines. This has already been referred to, but its 
use in a statement of this nature has another purpose. When 
an allowance per mile is used for shop and running repairs 
combined, the surplus accumulated by each engine may be 
watched, and knowledge thus obtained as to whether that 
engine when repaired will have performed its service at the 
cost per mile expected. If, however, the allowance is separated 
for shop and running repairs, the mileage made between shop- 
ping in itself determines whether or not the engine can receive 
its shop repairs without exceeding its shop repair allowance, 
while the performance of the engines based on their allow- 
ance for running repairs distinguishes in an easy way between 
those classes or divisions which are costing more or less than 
the average. In addition, if the allowance be based on the 
engine mile, the tractive power mile, or the engine ton-mile, 
whichever unit may be used in comparing results, such a 
statement shows which classes or divisions have exceeded or 
which have run below the allowed rate, and, therefore, enables 
the causes of overexpenditures to be localized to that extent. 
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A similar statement may also be used for shop repairs, but 
in that case a difficulty arises from the fact that the number 
of engines shopped on a road or a division does not necessarily 
bear any relation to the miles run. Over a considerable period 
the condition of the power can not vary sufficiently to make 
the difference important, but for one month or, indeed, for 
several, shop repairs may be reduced below those required to 
maintain the power in a uniformly good condition or may be 
required in excess of the normal in order to improve it. This 
difficulty may be remedied by referring the cost of each engine 
receiving shop repairs to the mileage made by it since last 
repaired, and working out the cost per mile on this basis, in 
place of comparing the cost to the mileage run during the 
month. By this means, the cost for each engine or class of 
engines determines for those repaired during each month 
their cost per mile for shop repairs since their last shopping, 
and thus enables the expensive or economical classes to be 


located without respect to the number of them shopped during ° 


the month. It is thus possible to prepare a statement which 
shows the results of this month’s shop repairs with the same 
accuracy as that showing those for running repairs. Evidently 
in such a statement the cost of the shop repairs may be made 
to balance with the charges against that account for the 
month, but the mileage, and, consequently, the cost per mile, 
will vary from that run by engines during the month, as it 
is based upon that made by the engines shopped since last 
repaired. Over a considerable period the mileage would cor- 
respond if no power were purchased or scrapped, but under 
usual conditions the mileage run exceeds that shopped, owing 
to that made by new and scrapped engines. The difference 
is not important, however, and a statement made on this 
basis has the advantage that the cost per mile for shop repairs 
is obtained with the same accuracy as that for running 
repairs, and without reference to the relation between the 
amount of shop repairs effected in any month and the mileage 
run during that month. When combined with an allowance 
per mile or other unit, it is then possible to localize the engines 
which exceed or are below the average cost and the amount 
by which they affect the result. 

On several roads, while statements showing cost of indi- 
vidual repairs are not prepared separately, the cost per mile 
for different classes of engines on different divisions is shown 
in the performance sheet. This can not, however, be said to 
be general. The performance sheet is usually arranged to 
show results as a whole rather than in detail, the latter being 
analyzed by departmental statements. For this purpose there 
is a tendency to introduce a unit which will afford a better 
comparison. than the engine mile. Owing to the large varia- 
tion in the size of locomotives now in service and the greater 
cost of maintaining them as the size increases, the cost per 
mile no longer compares the expense with the service ren- 
dered. The ton-mile is decidedly less accurate, since, while the 
cost of maintaining the same class of power does not vary 
greatly on level and hilly districts, the load hauled by them 
does, and, in fact, the engine that is working on heavy grades, 
while it may not haul more than one-third the load that it 
would on the level, costs slightly more to repair per mile 
run. While, therefore, the cost per ton-mile is important from 
an operating standpoint, its use in connection with locomotive 
repair costs introduces a variable which can not be affected 
by the efficiency with which those repairs are handled. The 
unit needed is one that takes into account the size and capac- 
ity of the engine and those in use are either based on its weight 
or its tractive power. The weight may be taken as the total 
weight of the engine without tender, the light weight of the 
engine or the weight on drivers. The latter corresponds very 
closely to the tractive power and appears to be the preferable 
unit. While the total weight of the engine represents, pre- 
sumably, the power that is available for hauling trains, as it 
is reasonable to assume that it has been disposed to the best 
advantage, whether a small tractive power was required for 
high speeds or a large one for low, yet, the weight on drivers 
or the tractive power is more closely proportioned to the cost 
of maintenance. In the case of two engines of equal weight, 
one constructed as a ten-wheeler, the other as a consolidation, 
the ten-wheel engine will not only cost less per mile to main- 
tain, but will usually cost less per mile per pound of trac- 
tive power or weight on drivers. Again, when two engines 
of equal weight are employed, the one in freight and the 
Other in passenger service, the cost will usually be less for 
the passenger engine when based on the tractive power mile, 
and, as the tractive power or weight on drivers usually bears 
a smaller proportion to the total weight on passenger engines 
than in freight, it is evident that if the truth of these two 
propositions be granted, the unit based on pound of tractive 
force or weight on drivers represents more accurately than 
One*based on the total or light weight of the engine, the com- 
parative cost of repairs. As between the two former there is 
little to choose, but as the tractive power represents more 





RAILWAY AGE GAZETTE. 1769 


closely the service delivered, the committee feels that it is the 
preferable unit, and wishes to recommend the more general 
use of it. It considers that the best method is that in which 
the tractive power of the engine is expressed as a percentage 
of 100,000 pounds, so that an engine having a tractive power of 
30,000 pounds is called a 30-per-cent engine, the tractive power 
being calculated at 85 per cent of the boiler pressure. The use 
of such a unit is valuable in including in the cost of mainten- 
ance a factor that varies with the increasing size and cost of 
power, and, consequently, presents that cost with closer refer- 
ence to the service rendered. 

The committee does not feel that any useful purpose would 
be served by a discussion of the various forms of performance 
sheets in use. On most roads the desire exists for figures that 
are comparative with those of past years and rendered useful 
through custom. The exact way in which these figures are 
presented is of less importance than the retention of familiar 
methods which enables them to be easily used. The committee 
has investigated the willingness of a number of roads to enter 
into an arrangement for exchange of performance sheets, a 
plan that should be mutually interesting and advantageous. 
The replies are not unanimous, but sufficient roads have stated 
that they would be willing to do this to make the proposition 
worth recommending. The variations that previously existed 
in the classification of accounts have now been done away 
witn, so that this objection to the interchange of information 
no longer exists. While, no doubt, conditions vary widely on 
different roads, yet, the consolidation of railways into larger 
systems has led to comparisons between roads in one system 
which vary just as much from one another as do those which 
are entirely separate. Mutual exchange of results should, 
therefore, prove of considerable advantage to those of our 
members who care to enter into an arrangement for this end. 
The Master Mechanics’ Association could be of use in this 
matter, by ascertaining which roads would be willing to 
exchange results and furnishing mailing-lists, or preferably 
printed addresses, so that the work of sending out the informa- 
tion would be facilitated. It does not appear advisable to 
exchange performance sheets as a whole. They usually con- 
tain a good deal of information that is not of value except to 
the officers of the road for which they are prepared, and the 
committee herewith submits the following form, which they 
would suggest as meeting the requirements for furnishing such 
results as would be valuable and interesting to exchange. 


NAME OF ROAD. 
SE Ges carneatncewecues ¢ AOE 


ITEMS. 

Number of locomotives. 

Average haulage capacity, per cent. 

Total locomotive mileage. 

Total gross ton-mileage. 

Per cent of locomotives in service. 

Per cent of locomotives under and waiting repairs (shop). 

Per cent of locomotives under and waiting running repairs. 

Repairs per locomotive-mile, total. 

Repairs per locomotive-mile, shop. 

Repairs per locomotive-mile, running. 

Fuel, pounds per locomotive-mile, passenger. 

Fuel, pounds per locomotive-mile, freight. 

Fuel, pounds per locomotive-mile, all classes. 

Fuel, pounds per 1,000 ton-miles, passenger. 

Fuel, pounds per 1,000 ton-miles, freight. 

Fuel, pounds per 1,000 ton-miles, all classes. 

Lubricants, cost per locomotive-mile. 

Lubricants, cost per locomotive-mile per 100 per cent capacity. 

Other supplies, cost per locomotive-mile. 

— supplies, cost per locomotive-mile per 100 per cent ca- 
pacity. 

Enginehouse expenses, cost per locomotive-mile. 

— expenses, cost per locomotive-mile per 100 per cent 
capacity. 

Notres.—Haulage capacity per cent equals tractive power at 85 
per cent of the boiler pressure divided by 1,000, 4. e., an engine of 100 
per cent capacity is one having a tractive power of 100,000 pounds. 

Results per mile per 100 per cent capacity are based on mileage 
of each engine or class of engines multiplied by its capacity. 

State distinction between shop and running repairs 


The report is signed by: —H. H. Vaughan (Can. Pac.), Chair- 
man; W. C. A. Henry (Penn. Lines), M. J. McCarthy (C. C. 
Cc. & St. L.), Le Grand Parish and G. W. Seidel (C. R. I. & P.). 





CONSOLIDATION. 





The joint report cn the consolidation of the Master Car 
Builders’ and Master Mechanics’ Associations and the dis- 
cussion before the former convention appeared in the 
Daily Railway Age Gazette for June 18, page 1614. 





DISCUSSION ON CONSOLIDATION. 

The President: The matter was taken up by the Master 
Car Builders’ Association, and was placed on the table for 
another year and referred to the Executive Committee, so 
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that they could look into such matters pertaining to the legal 
phases of the subject as might occur to them. Final action 
will be taken another year. I think since the Master Car 
Builders have taken this course about all we can do is to 
follow suit, and a motion to that effect will be in order, 
unless there is some discussion on the matter as to whether 
a consolidation is desirable or not from the standpoint of 
this association. 

A motion was carried that the matter be held over for 
one year, and that it be referred to the Executive Committee. 

C. A. Seley (C. R. I. & P.) presented the following report 
for the committee on resolutions: “Whereas, The forty-third 
convention of this association has fully maintained the record 
for increased attendance and interest at all the meetings as 
compared to those of former years, successful as they have 
been; and as it is desired to place on record the appreciation 
of the association of all who have contributed to the work 
which has produced these results: 

“Be it therefore, 

“Resolved, That the appreciative thanks of the association 
be extended to the President for his able address, to the 
officers of the association, especially the Secretary, for duties 
well done in handling the many details in connection with our 
convention and various committee meetings; to the committees 
and authors of papers and reports contributed to this conven- 
tion; to the committee of arrangement for its effective serv- 
ice in making such complete plans for the meetings; to the 
railways for courtesies extended; to the hotel and business 
men of Atlantic City for their hospitality; to the Railway 
Supply Manufacturers’ Association for the most complete 
exhibition of railway appliances ever shown; to the technical 
press, generally, and to the Railway Age Gazette, especially, 
for daily record of all the features of the conventions. 

B. R. MacBain (L. S. & M. S.): Some question has arisen 
in the minds of motive power men in certain parts of the 
country as regards the standard contour for steel tires for 
locomotive and cars. Some action ought to be taken on that 
matter at this time. There is considerable doubt as to the ad- 
visability of going to a one-inch flange on a locomotive, especi- 
ally on the engine and tender trucks. 

A motion was carried that the matter be left in the hands 
of the executive committee. 


ELECTION OF OFFICERS. 


The following officers were elected: 

President, C. E. Fuller, Union Pacific. 

First vice-president, H. T. Bentley, Chicago & Northwestern. 

Second vice-president, D. F. Crawford, Pennsylvania Lines. 

Third vice-president, T. Rumney, Erie. 

Treasurer, Dr. Angus Sinclair. 

Executive Committee members, T. H. Curtis (L. & N.), F. 
F. Gaines (Cen. of Ga.), and G. W. Wildin (N. Y. N. H. & H.). 

Mr. Sinclair: During the lull, when nothing else is occupy- 
ing the attention of the association, I wish to make a sort 
of complimentary motion. I have attended the Master Me- 
chanics’ conventions 27 times, and in that period I have 
seen a good deal of difference in the way the meetings have 
been managed—the facility with which the business is at- 
tended to depends very greatly upon how the president per- 
forms his duties. I make no reflections upon any man who 
ever presided over these deliberations, but there are giants 
among men, and I wish to say that in all my experience I 
have never seen the work done so properly as it has been 
done by our retiring president, Mr. Wildin, and I move that 
we give him a vote of thanks on that account. 

The motion was unanimously carried by a rising vote. 

On the motion of the secretary the privileges of the floor 
were extended to George A. Post, who made a speech of 
presentation and gave to Mr. Wildin the badge that had been 
voted him. 





According to the New York Sun, it seems that flying-ma- 
chines sometimes get into trouble at a switch, as well as the 
drivers of locomotives. When Charles K. Hamilton, “the lit- 
tle red-haired acrobat of the upper airs,” as the Sun calls 
him, on June 13 was on the finish of his 172-mile flight from 
New York to Philadelphia and back in 209 minutes, he mis- 
took the tracks of the Lehigh Valley at Metuchen for those 
of the Pennsylvania; and instead of landing on Staten Island, 
as intended, he struck a New Jersey swamp, from which he 
had some difficulty in extricating himself and his machine. 
However, like a good engineman, he made such repairs as 
were necessary, got his machine back on its cloudy tracks 
and arrived at destination within schedule. 
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Conventionalities. 


Mr. and Mrs. S. W. Midgley, of Chicago, are at the Marl- 
borough-Blenheim. 


John A. Hill, president of the Hill Publishing Company, 
formerly known as Jim Skeevers, was on the Pier for a while 
on Tuesday evening and Wednesday morning. 


LOST—A solid gold chain fob, with a shrine claws pendant. 
Finder will please return to James A. De Camp, 155 Chambers 
street, New York City, and receive suitable reward. 


One of the supply men was hanging around the booth of 
the D. P. Company trying to get a line on some of those 
“dust-proof lids.” Said he was getting a good deal of dust 
in his hair wearing an ordinary straw hat. 


Leigh Best, vice-president of the American Locomotive 
Company, was a late arrival. He is here with his family, 
and will stay at Atlantic City for a few days after the con- 
vention adjourns. 


Cc. B. Young, mechanical engineer of the Burlington, on 
being asked why the line of the grand march at the Master 
Mechanics’ ball was so much more regular than it was at 
the Master Car Builders’ ball, instantly replied: ‘“That’s 
easy. The men are more mechanical.” 


A meeting of the executive committee of the Traveling 
Engineers’ Supply Men’s Association was held on Tuesday 
and arrangements were made for the convention, which will 
be held at the Hotel Clifton, Niagara Falls, Ont., August 
16-20. The committee consists of Charles Shults, Alexander 
Turner, Frank Morrison, F. W. Edwards, A. D. Homard, C. 
B. Moore and J. Will Johnson. 


The best exemplification of the old story of the hen and 
chickens was supplied during the convention by Frank Moore 
and Bill Gibson. Young Frank and young Bill arrived 
Friday. They are young ducks, and took to the water at 
once. The two fathers immediately assumed the role of 
the proverbial hen with the web-footed progeny. Frank goes 
in the water once a year (during the convention), but Bill 
takes his on the side. Meantime the boys were paying as 
much attention to their parents as the ducklings did to the 
mother hen. 





MR. HOOLEY ON THE CONVENTION EXHIBITS. 





“Well, ’tis a gr-reat exybit,’” remarked Mr. Hooley as he 
returned from a stroll on the Pier and found his friend Den- 
nissey enjoying the comforts of the upper porch, and the 
beneficial effects of the cool air from the ocean. “T’ me 
mind,” he continued, after filling his pipe and grumbling 
at the waste of two matches in getting a light, “t?’ me mind 
’tis th’ most raymar-rkable c’lection av relrod appliances 
that was iver losht in th’ fog or exposed to th’ salty breezes 
fr’m th’ bosom av th’ ’Tlantic. ’Tis a complate exybition av 
ivery up-to-to-day machine ’nd tool ’nd matayrial that goes 
in the shop or is necissary as a part of locommytive or 
car equipment. ’Tis a gr-reat edoocational inflooence, Din- 
nissey, f’or th’ shuperintindints av locommytive power ‘nd 
McHannixes ’nd car min, whither they carl thim Emseebees. 
or Hex-Why-Zees.” 

“°Tis so, Mister Hooley, ’tis so,’ replied Mr. Dennisscy. 
“And ’tis fine f’r th’ min that makes arl these things that 
the relrods have to use to get so many av th’ relrod min to- 
gether to look at ’em arl at once.” 
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“IT saw wan crowd th’ mornin’,’ continued Mr. Hooley, pay- 
ing no attention to his friend’s remark. “I saw wan crowd 
that rayminded me av th’ doin’s at th’ primaries whin Clancy 
thried to get th’ nommynation f’r aldherman in th’ warrd. 
Ye raymimber th’ night before whin he come into me pla-ace 
‘nd hinted to some av th’ byes what he wud do fr arl av 
thim that shupported him at th’ polls. Flannagan’d had th’ 
runnin’ in the precinct up to that time, though most av th’ 
min in th’ warrd had judeeciously refrained fr’m expressin’ 
anny final opinion till they found out what th’ min that was 
runnin’ was goin’ to do. Ye raymimber th’ nixt day afther 
Clanecy’d dayclared his intintions ’nd iverybody’d had some- 
thin’—’twas a good day f’r business, Dinnissey-—-ye raymim- 
ber th’ nixt day, th’ day av th’ primaries, Clancy min was 
that thick ’t ye cudn’t find anny wan, barrin’ wan clark and 
wan judge av th’ ‘lection, that was wearin’ a Flannigan 
badge.” 

“Will,” continued Mr. Hooley, after a pause, “I saw th’ like 
th’ mornin’ at wan av th’ box stalls that they give to aich 
exybitor. Th’ crowd av shupply min was tin dape arl around, 
‘nd ivery man lookin’ ’nd a-shtrainin’ himsilf on th’ tips av 
his toes to look inside. What d’ye think ’twas, Dinnissey, 
that brought arl these min to that wan place? Wan av th’ 
shupply min towld me. What d’ye think ut was? 

“My guessin’ an’t no good th’ day. I guessed wance too 
manny lasht night,” replied Mr. Dennissey, removing his hat 
to get more of the cooling breeze. “What was ut?” 

“Two relrod min lookin’ at an exybit,” said Mr. Hooley, 
“"S I sid, ’tis a gr-reat edoocational inflooence, jue to th’ 
opporchoonity for th’ new man in th’ shupply business to 
find out what he’s got to buck against whin he’s thryin’ to 
sill his goods on th’ road. Th’ relrod min don’t nade to 
shpind th’ time. They’re goin’ to buy th’ things that’s made 
be th’ comp’nies that they’re inthrusted in, or that their 
shuparior orfisers till thim to buy, for that the shuparior 
orfisers thimselves howld shtock in th’ comp’ny. ’Tis th’ 
tist av a good relrod appliance whin it gets th’ hid of an 
important departmint av a good relrod f’r wan av its di- 
recthors. ’Tis sure av wan road where it will be used anny- 
how, ’nd it helps th’ sale whin th’ salesman can say, says he, 
‘Th’ Ay, Bay & Say road won’t use anny other than th’ wan 
I’m afther tillin’ ye about.’ 

“But f’r all that ’tis a good thing that th’ relrod min have 
to go through th’ exybits before they can get to th’ convintion 
hall. Th’ shupply min take a chanst that some wan may 
shtop to see what they’ve got to show him, ’nd it kapes th’ 
min fr’m bein’ so late to show up on th’ job that they’re here 
to watch out f’r. ’Twas this wan thing, Dinnissey, ’s far ’s 
I can see, that indooced th’ arrangemint f’r two sissions a 
day that they tried to have this year ’nd did f’r one day till 
they arl got tired av it. Th’ manigemint av th’ Emseebees 
thought th’ two sissions wud kape th’ mimbers fr’m goin’ 
fishin’ ’nd yottin’ ’nd joy-ridin’ ’nd th’ like o’ that, in th’ 
afthernoons, ’nd not showin’ th’ proper cutsey to th’ min that 
had spint thousands av dollars in gettin’ th’ exybits placed 
on th’ pier, besides a little more to get thim fr’m N’ Yawk 
‘nd Tchicago ’nd Saint Looey ’nd other pla-aces. ’Tis a 
good thing, Dinnissey, to own a pier that ye can call a 
million dollar pier because ye can get that much out av it 
ivery year be sillin’ exybit space at forty cints a square fut 
‘nd arl other chairges t’rown in at forty dollars a minit, jist 
fr that there a’nt anny other pla-ace big enough to hold arl th’ 
Stuff th’ min want to exybit. ’Tis me ricolliction that I’ve 
bin towld that th’ chairge was to be fiftane cints a square 
fut after a time, whin th’ conthract was first made wit’ th’ 
enterprisin’ citizins av ’Tlantic City; but ’tis not me fun’ral 
’s me owld pal Terry Muldoon raymarked whin he came to in 
th’ middle av th’ wake and sid he smilled Bushmill.” 


“Ye same to be.knockin’, th’ morning,” suggested Mr. Den 
Nhissey. 
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“Not a bit av ut. ’Tis th’ facts I’m tillin’ ye ’s they’ve bin 
towld to me,” replied Mr. Hooley. ‘“‘Annyhow, me fayble 
raymarks ’ll not hit anny hid that’s not a-shtickin’ up. ‘’Tis 
th’ ayvil mind that thinks ayvil av it, ’s th’ Frinch inscrip- 
tion on th’ English Ordher av th’ Garther says. Wud ye 
like me to say ut in Frinch, Dinnissey?” 

“T wud: I wud so,” replied Mr. Dennissey, with some show 
of interest. “How d’ye say ut in th’ Frinch?” 

“ ‘Howly shmoke, kape on ye’er pants,’ ” replied Mr. Hooley 
in his purest Parisian accent. 





THE MECHANICAL TWINS—FULLER AND CURTIS. 





The careers of Theodore H. Curtis and Charles E. Fuller, 
who were elected presidents, respectively, of the Master Car 
Builders’ and Master Mechanics’ Associations, have been along 
curiously parallel lines. Mr. Fuller was born at Terre Haute, 
Ind., in 1862. Mr. Curtis was born in the same town a little 
less than four years later. Mr. Fuller went into the drawing 
room of the shops of the Vandalia in his home town in 1879. 
Only one boy was taken into the shops in this way at a time; 
and the boy who entered the same room in the same shops 
the next year was Theodore Curtis. Terre Haute is a pretty 
good-sized town, and the boys had not known each other be- 
fore, but they now became friends, and such they have been 
ever since. 

Mr. Fuller stayed on the Vandalia (then the Terre Haute & 
Indianapolis) until 1889, while Mr. Curtis left it and went to 
the Big Four as chief draftsman three years earlier. After 
10 years fate brought them together again, Mr. Fuller being 
master mechanic on the Erie at Susquehanna, Pa., when Mr. 
Curtis came there as mechanical engineer of the same road. 

In 1908 Mr. Curtis was elected second vice-president of the 
Master Car Builders’ Association, and in the same year Mr. 
Fuller was elected second vice-president of the Master 
Mechanics’ Association. In 1909 they were promoted to the 
first vice-presidents of the two associations; and this year 
these two men, who started in railway work together, and 
who have been so long associated personally and in a business 
way, have been elected to the presidencies of the two greatest 
mechanical organizations in the world. 

Another interesting fact about them is that both are rail- 
way men by right of inheritance. Mr. Fuller’s father was a 
railway master bridge builder. Mr. Curtis’ father was not a 
railway man; but his grandfather, John L. Humiston, was one 
of those who built the Terre Haute & Indianapolis, later the 
Vandalia. Mr. Humiston constructed the part of the line east- 
ward from Terre Haute. He was operating a boat line at that 
time, and he took the first two engines ever used on the Van- 
dalia from New York City to Toledo by rail, and then via his 
boat line to Terre Haute. These engines were just nearing the 
end of their service when, many years later, Theodore Curtis 
entered the Vandalia’s shops. 

Mr. Humiston was later freight agent at Terre Haute of the 
St. Louis, Alton & Terre Haute, now part of the Big Four, on 
which road his grandson, as already stated, was later chief 
draftsman. 

It will be interesting to watch the future careers of these 
“mechanical twins,’ among other reasons for doing so being 
that of seeing how far they will continue to travel along 
parallel lines, 





A CORRECTION. 





A mistake was made in the article about the baggage car 
built for the Rock Island by the American Car & Foundry 
Company, which was printed in the Daily of June 17. The 
total weight of the car was given as 136,300 lbs. Its true total 
weight is 126,300 lbs. 
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THE MASTER MECHANICS’ BALL. 





The annual Master Mechanics’ ball took place in the ball 
room of the Million Dollar Pier Tuesday evening, and was a 
very successful affair from every point of view, whether that 
of decorations, music, attendance or enjoyment. 

The function began when President and Mrs. Wilden were 
met at the entrance by J. Will Johnson, chairman of the 
entertainment committee. After their wraps had been taken 
care of, they were escorted to booth 32, while the orchestra 
played ‘‘Hail to the Chief.’ This booth was the head- 
quarters of the officers of the association during the evening. 

The grand march formed in front of booth 32, and after 
circling the ball room twice came down the center, President 
and Mrs. Wildin leading, escorted by Mr. Johnson. The 
couples then took their places in wedge formation, President 
and Mrs. Wildin being in front, and Mr. and Mrs. Fuller, 
Mr. and Mrs. Bentley and Mr. and Mrs. Sinclair being in the 
second row of eight. Then there was a row of sixteen, then 
one of twenty-four, and the remaining rows contained thirty- 
two persons each, extending the full width of the ball room. 

During the march the ladies received their favors. These 
were particularly dainty, being leather card cases with the 
dance programs looped inside by silk cords. They were of 
different colors—grey and two shades of brown. The music 
was furnished by the Old Guard Orchestra. 

The committee in immediate charge of the ball was com- 
posed of L. J. Hibbard, chairman; J. C. Younglove, Bertram 
Berry, C. M. Garrett, J. L. Connors, Thomas Farmer, Jr., 
Frank Martin, E. S. Toothe, J. H. Janes, F. B. Ernst, Ralph 
G. Coburn, J. S. Smith and H. E. Oesterrich. 

It will be noted the committee had thirteen members, but 
that didn’t interfere with the success of the affair at all. 
There were a number of extras in addition to the eighteen 
dances on the program, and although the evening was un- 
usually warm the dancers demanded two and three encores 
to every number. 





Enginemen and firemen on the Belgian state railways are 
given premiums for punctuality, but premiums may be with- 
held from enginemen running on down grades at excessive 
speeds. 





JUNE 23, 1910. 


Che Exhibit. 


The headlight that was burning night and day on the front 
of the Million Dollar Pier was an exhibit of the Commercial 
Acetylene Company, New York City. 


The Buffalo Brake Beam Company, New York, has recently 
taken possession of its new plant and testing laboratory at 
Buffalo, N. Y. The entire equipment is new and modern and 
the testing appliances are of latest design. The whole plant 
is operated by electricity. 


Connections made with Jefferson male and female unions 
will stay put. The resiliency of the brass to iron seat, with 
the small ring of drawn brass protected by an iron lip, will 
keep the connection tight in spite of the jarring of a loco- 
motive or car. The makers, the Jefferson Union Company, 
Lexington, Mass., will supply full information on request. 


The first electric lighted chair ever on the Boardwalk 
appeared there Tuesday evening. It was illuminated from 
a storage battery under the seat, with variegated lights. The 
system of lighting it was devised by H. G. McConnaughy, 
manager of sales in New Jersey for the Dearborn Drug & 
Chemical Company. It was decorated with flowers, and on 
top were a chanticeler and a streamer bearing the word 
“Dearborn.” 


In booth 339, The Standard Coupler Company showed its 
Standard slack adjuster in operation on full sized wheels. 
Demonstrations were made showing the accuracy with which 
the predetermined piston travel and brake shoe clearance is 
maintained under varying conditions of brake shoe wear. 
The device is simple and requires no adjustment or atten- 
tion by car inspectors. It is automatic and foot-proof, as 
well as weather proof. It works on application of hand 
brakes or air. 


The advantages of the regrinding type of valve over the 
removable dise for certain conditions of service scarcely re- 
quire argument. But merely because the name “regrinding” 
is given to a valve is not always indicative of its true value. 

















Some of the Men on the Entertainment Committee Who Helped to Drive Dull Care Away. 


Top row, left to right—George Moses, H. A. Neally, Charles_A. Knill, Charles P. Williams, Ralph G. Coburn, 8. L. Walters, E, Payson 
Smith, Herbert Green, Charles W. Wardell, E. 8. Toothe, J. H. Janes, J. Soule Smith. 

Bottom row, left to right—Charles A. Dunkelberg, W. J. Walsh, J. L. Connors, Koss F. Hayes, J. Will Johnson (chairman), Bertram Berry, 
Leonard J. Hibbard, Phillip J. Mitchell, Frank Martin, F. B. Ernst. 
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It will be well for a prospective purchaser to consider, not 
alone the manufacturer, but also the difference of construction, 
the chemical qualities of the composing metal, and recommen- 
dations relative to pressure for which any special type of re- 
grinding valve is being considered. It is desirable to secure 
a valve which has been subjected to a test, before shipment, 
more rigid than it is likely to receive in actual service. 
The National Tube Company, Pittsburgh, Pa., makes a regrind- 
ing valve which complies with conditions necessary to guide 
a purchaser in the selection of a good regrinding valve. 


Users of boiler tubes are advised by large and well estab- 
lished companies that steel tubes are more modern, as well 
as more durable, than charcoal iron. The same men, who, 
by the way, are looking for results for their respective 
railways, are informed that charcoal iron tubes, which were 
highly satisfactory in the past, are at present being pro- 
duced in mills operated by the latest and most improved 
machinery and the same in quality as the justly famous 
Allison charcoal iron tube. What is one to believe? Boiler- 
makers who are in the best position to judge the relative 
merits of iron and steel tubes almost invariably use char- 
coal iron tubes in their own boilers; and statistics show 
that to-day the output of charcoal iron is greater than ever 
before.“ Although the methods of making steel have im- 
proved during the last ten years, segregation has not been 
eliminated, and the gradual depletion of natural gas and low 
sulphur ores may necessitate the universal use of charcoal 
iron to obtain a product running .02 per cent sulphur, 
necessary to withstand the present severe conditions. 


The exhibit of the Commercial Acetylene Company, of New 
York, contained a most complete display of lights for the 
use of railways. A great many styles of coach lamps dec- 
orated the booth, which burned night and day from the 
opening of the convention and had not exhausted the contents 
of two small tanks 16 in. x 48 in. Locomotive tanks were 
shown which supply acetylene to headlights, cab lights and 
markers. These are still smaller, being 12 in. x 36 in. The 
company exhibited a tank cut open to show the method 
of gas storage. It was filled with asbestos. This sub- 
stance has the property of absorbing twenty-five times 
its volume of acetylene. The ordinary coach gas tank is 
20 in. x 114 in. and will hold 200 ft. of free gas under 150 
lbs. pressure. The same tank filled with asbestos saturated 
with acetone will hold 2,000 ft. of acetylene under 150 Ibs. 
pressure. The Boston & Maine has. recently built a plant 
at East Deerfield, Mass. This plant is designed to supply 
1,000 headlights and 1,000 signal lights along the road. 
Another interesting part of this exhibit is the flashing device 
for lighthouses and marine buoys. This is fitted with a 
sun valve which, by the action of sunlight, automatically 
cuts off the supply of gas during the daylight hours. 





THE WESTINGHOUSE EXHIBIT. 





The Westinghouse exhibit included displays by the Westing- 
house Air Brake Company, Pittsburgh, Pa.; the Automatic 
Air & Steam Coupler Company, St. Louis, Mo.; the American 
Brake Company, St. Louis, Mo.; the Westinghouse Electric 
& Manufacturing Company, Pittsburgh, Pa.; the Westing- 
house Machine Company, Pittsburgh, Pa.; the Westinghouse 
Lamp Company, Pittsburgh, Pa., and the Cooper-Hewitt Elec- 
trie Company, Pittsburgh, Pa. 

The Westinghouse Air Brake Company showed its new 
hizh speed brake for heavy passenger cars, known as sched- 
ule “PC”; empty ‘and load brake for freight cars; centri- 
fugal dirt collector; and automatic car and air coupler. 

The “PC” equipment was demonstrated in a novel way 
by an illuminated chart, on which was shown curves on the 
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comparative rate of acceleration of two seven car trains 
in making stops from a speed of 60 miles an hour; one of 
the curves representing a seven car train equipped with 
quick action automatic brakes and high speed reducing 
valves and the other a similar train equipped with schedule 
“PC.” An actual demonstration of the operation of this 
equipment was also shown by a seven car rack, which rep- 
resened the complete equipment for a sever car passenger 
train, with engine and tender. 

The empty and load brake exhibit represented the appli- 
cation of this form of equipment to a modern freight car, 
demonstrating the movement of levers and forces applied 
when car is empty and when loaded. 

The company also showed a novel means for automatically 
lubricating triple valves, brake cylinders, etc. This method 
embodies a device similar in section to a pipe tee, having 
an elongated vertical section adapted to hold in variable 
exposure to the air, passing to the brake equipment a solid 
soluble body of lubricant which is dissolved by the moisture 
dislodged by the force of the air current and carried to the 
various parts of the brake requiring lubrication. This sys- 
tem has been in use several years and has proven decidedly 
advantageous to the brake in general and to the brake cyl- 
inders and packing -leathers in particular. The company 
was represented by A. L.. Humphrey, E. L. Adreon, Joseph 
R. Ellicott, E. A. Craig, George Westinghouse, Jr., W. V. 
Turner, C. P. Cass, S. J. Kidder, Robert Burgess, F. M. Nel- 
Hs; W.. 8. Bartholemew, R. P. Noble, F. V. Green, F. A. 
Hugo and P. H. Donovan. 

The Automatic Air & Steam Coupler Company exhibited 
several sizes and showed the application and operation of 
metallic flexible connections. This concern was represented 
by E. L. Adreon and R. E. Adreon. 

The American Brake Company had on exhibition an opera- 
tive model of a slack adjuster applied to a brake cylinder. 
It was represented by E. L. Adreon, A. L. Humphrey and 
R. E. Adreon. 

The display by the Westinghouse Electric & Manufactur- 
ing Company included a representative line of its smaller 
apparatus, including small power motors. Large direct cur- 
rent motors were represented by type ‘“S” motors for gen- 
eral industrial service; alternating current motors by type 
“A” single phase; the type “HF” phase, wound secondary, 
and the type “MS” squirrel cage. This later motor has just 
recently been placed upon the market and is designed for 
severe industrial service where a heavy and practically in- 
destructible motor is required. Two sizes of this motor were 
exhibited, partly dismantled, showing the heavy and rigid 
construction of the frame, brackets, bearings, shaft and ro- 
tating part. 

Controllers for both direct and alternating current motors 
were shown, including the new auto starter for squirrel cage 
motors. This starter is so designed that the motors can be 
started only by throwing the handle to the starting position 
first and then to the running position; and it is impossible to 
leave the handle in the starting position, thus adapting the 
starter for service by operators ignorant of the ways of 
electricity. 

There was also displayed a complete line for alternating 
and direct current are lamps, including both multiple and 
series types. 

One device this company had in its exhibit was the new 
automatic type of mercury rectifier, type “AA,” used for 
charging automobile storage batteries which was shown in 
operation. Another was a new type of automatic remote 
control controllers for operating direct current motors on 
large machine tools where it is necessary to start and stop 
and regulate the direction and speed of the machine driven 
from diffrent parts of the machine tools. Connected to this 
controller were two push button stations, located at two 
different places in the exhibit, and connected to a back 
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geared motor which could be started and stopped, reversed 
and accelerated, from either of these push button stations. 
The controller is also so designed that the operator may use 
any one, of from one to twelve push button stations for 
operating the motor, and is not limited to the two push 
button stations which were shown. Among those in attend- 
ance were Charles Robins, J. C. McQuiston, J. H. Klinck, H. 
C. Mode, J. J. Dorney, R. F. Moon, A. A. Brown and O. T. 
Smith. 

The Westinghouse Machine Company showed a Westing- 
house LeBlane condenser, complete. The LeBlanc con- 
denser bears the same relation to the familiar type of con- 
denser apparatus that the steam turbine does to the re- 
ciprocating engine. This piece of apparatus is, in fact, a tur- 
bine condenser. Like the turbine it only occupies a small frac- 
tion of the space formerly allotted, not by the multiplication of 
parts, but through a small application of rotary motion with 
no reciprocating or rubbing parts in valves of any descrip- 
tion. This type of condenser has been developed to meet 
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for the Pennsylvania Lines, and the cut shows the Garland 
ventilator as fitted to one of these cars. In this system the ex- 
haust method is effectually employed, producing a strong cur- 
rent, which passes out at the deck sash opening. The air 
necessary to replace that taken out by the exhauster easily 
finds its way into the car through the door opening and other 
small leaks about the windows. The movement of the air 
is maintained uniformly and automatically when the car is 
in motion in either direction without any adjustment. As 
the windows are kept closed, there is no trouble from smoke, 
cinders or dust, and fresh air is abundantly supplied by ex- 
ceedingly simple means. This ventilator is especially effi- 
cient on dining cars, where it not only provides a constant 
change of air in the dining room, but when applied to the 
kitchen and refrigerator, it effectually removes all disagree- 
able odors and hot air and makes the kitchen much more 
comfortable. 

The Garland ventilators are made by Burton W. Mudge 
& Company, Chicago. 





All-steel Sleeping Cars; Pennsylvania Lines. 


the modern requirements for high vacuum, principally in con- 
nection with steam turbine generating units. Among those 
in attendance were E. H. Sniffin, L. L. Brinsmade, H. P. 
Childs, C. H. Paine, E. Yawger and H. VanBlarcom. 

The Westinghouse Lamp Company featured its newest type 
of tungsten lamps, the wire type of continuous filament 
lamps. The manufacture of this filament has been so im- 
proved that instead of four or six hair pins of turbine, there 
is but one long wire of tungsten. The 500, 250, 150, 100, 60 
and 15 watt types were shown, burning as commercial prod- 
ucts, while the 40 and 25 watt types were shown in the lay 
exhibit. These new wire type lamps show a marked in- 
crease in strength over any other type of construction. 

The concern also had a very complete display of its prod- 
ucts in a lay exhibit, showing all sizes and voltage for train 
lighting, both carbon and tungsten filaments. 

The Cooper-Hewitt Electric Company showed several types 
of Cooper-Hewitt lamps, designed to operate on alternating 
and direct current, providing railway repair shops, as well 
as erecting machine shops. Among the advantages claimed 
for the Cooper-Hewitt lamps is the practical elimination of 
all shadows upon the machine and bench work, and the 
evenly diffused soft light which burns absolutely steady. The 
company was represented by J. P. O’Shea, F. R. Fortune, M. 
B. Buckman, Jr., H. M. Haviland and A. D. Childs. 

W. Barnes, Jr., representing the Westinghouse Bureau of 
Publicity, was in charge of the exhibit. 





WENTILATION OF PULLMAN SLEEPING CARS. 





The Pullman Company, after several years’ experiment and 
thorough test of ventilators for their sleeping, dining and 
parlor cars, adopted the Garland car ventilator as standard, 
and it is now applied to nearly 5,000 of these cars. At pres- 
ent it is being applied to the large order of all-steel sleepers 


VENTILATION THE YEAR ROUND. 





The Sirocco electric fan and air purifier is a device devel- 
oped by the American Blower Company, Detroit, Mich., and 
Troy, N. Y., using a ‘“‘Sirocco” standard turbine type impellor 
wheel 3 in. in diam. as the basis for bringing the fan system 
of ventilation within the reach of every one using electric 
current. The small space occupied and the light weight com- 
bine to make the “Sirocco” device portable and attractive. 
On acount of the high efficiency of the “Sirocco” fan, the 
electrice motor is small (one-seventieth of a horsepower) 
and the electric current requiremnt is almost insignificant. 
The office boy or stenographer can install the complete outfit 
upon the window sill without tools. 

The manufacturers state that the “Sirocco” will supply 5,000 
cubic feet of fresh filtered air every hour, diffusing it through- 
out the room or in any direction at will, or deflected through 
a radiator for winter ventilation. By the simple reversal of a 
small lever without changing the position of or stopping the 
outfit, the fan will exhaust the dead “used up” air from the 


IR EXHAUST 
OUT-REVERSE 
THIS LEVER 





Sirocco Ventilating Set. 
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room in the same large volume. The complete outfit consists, 
in addition to the “Sirocco” fan, motor and reversing mechan- 
ism, of an adjustable outlet nozzle for summer use, speed 
controller, a dozen filter cloths and a window sash lock 
which prevents the window being raised from the exterior 
after the outfit is in place; also a rustless steel window filler, 
adjustable to standard width sashes. “Sirocco” turbine fans 











Installation of Sirocco Ventilator. 





are being applied to the ventilation of kitchens, telephone 
booths, laundries and toilets on land, shipboard and on wheels. 
“Sirocco” fans are also used for ventilating, cooling and 
mechanical draft on modern battleships, cruisers and de- 
stroyers. 





BRAKE BEAMS. 





In re-designing standard devices, and developing new ones 
so they will have the necessary strength and suitability for 
use On modern passenger and freight equipment, it is neces- 
sary not only to consider the needs of the present, but also 
to give some thought to what the requirements may be two 
or three years from now, when the new steel passenger car 
will have been fully developed and there will perhaps be 60 
and 75-ton freight equipment in service. 

The Master Car Builders’ Association has called attention 
to the importance of the brake beam subject, and to the 
necessity for the use of designs of ample strength on high 
capacity equipment. The original object in using a metal 
brake beam was to insure the efficiency of the air brake by 
getting a minimum deflection and consequent minimum piston 
travel at the required load, and to accomplish this with a 
structure of the required strength and stiffness at a minimum 
weight and reasonable cost. 

No part or device used about a car is subjected to such 
abuse and severe conditions of service as brake beams. In 
their position, suspended from the trucks of the car, they are 
the first thing to be damaged or torn from place by obstruc- 
tions and are at all times exposed to the harmful action of 
gravel and cinder ballast being thrown against them, making 
it difficult, if not impossible, to keep the beams properly 
painted. 

When it is considered that the proper operation of the air 
brake is dependent on the brake beams, and that its efficiency 
is seriously interfered with by the use of beams of poor de- 
sign, the importance of employing brake beams of known 
Strength and durability is appreciated. 

It has been well known for several years that ordinary 
Standard 5 in. rolled sections weighing 9%, or 12% lbs. per 
ft. will not meet the M. C. B. requirements for deflection, 
and while a 6 in. beam, when the wheel base of the truck per- 
mits, will meet the requirements, so far as deflection is con- 


cerned, the section is too thin to obtain the necessary dura- 
bility. 
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The American Steel Foundries, Chicago, exhibited an un- 
usually interesting collection of brake beams for all classes 
of equipment; and while they recommend, for the needs of 
present freight service, their Ajax trussed beam, they are 
prepared to furnish solid beams made of 5-in. rolled section 
of any weight desired, and which will stand the same tests 
as any other make of beam using similar sections. The Ajax 
beam is made with a special 3-in. channel for the compres- 
sion member using a tension rod of bar steel from one to 14 
in. in diameter, depending on the capacity of the beam. 

For use under passenger equipment, the Hercules beam, 
suitable for either four or six wheel trucks, was shown. 
These beams are made either with malleable or cast steel 
fulcrums, and with or without adjustable heads, the adjustable 





Cast Steel Brake Beam. 


feature allowing the beam to be used in any position from 
6 in. above the rail to the center of the wheel. This beam is 
made in a number of different weights to suit the lightest as 
well as the heaviest high speed passenger requirements. 

The brake beam shop of the American Steel Foundries at 
Hammond, Ind., has a well-earned reputation for the quality 
of work turned out, great care being exercised to see that all 
parts and sections of beams manufactured are of full weight, 
fully up to drawing dimensions and that all parts are accu- 
rately and carefully fitted together. 

In order to provide a beam of exceptional strength, and 
one which may be necessary to meet the requirements of 
future service, a beam made entirely of cast steel has been 
tnade and which is shown in the accompanying cut. This 
beam has been tested to 60,000 lbs. showing less than 1-16 in. 
deflection. 





KENNICOTT WATER WEIGHER. 





When installing their water softeners at various points for 
railways and manufacturers, the Kennicott Company, Chicago, 
had frequently noted the need of some accurate, automatic 
and reliable record for measur- 
ing the water supply. Meters 
are notoriously inaccurate, most 
of them recording to within 
less than 10 per cent of ac- 
curacy; and many railways who 
buy water from cities and else- 
where are in this way com- 
pelled to pay over-heavy charges. 
To determine the steam making 
power of a coal, an accurate 
water weigher is also extremely 
valuable to motive power super- 
intendents and others. For this 
: reason, the Kennicott Company 
Kennicott Water Weigher. has placed on the market its 

new water weigher. 

This device is guaranteed to record the weight of a water 
supply to within one-half of one per cent of absolute accuracy. 
It is entirely automatic, has no valves, and, unlike meters of 
various sorts, cannot easily be deranged. It is made either 
with or without storage tank, according to the needs of the 
buyer. Where locomotive supply water is bought, and for 
those who desire to test the steam making quality of a coal, 
the Kennicott water weigher meets with favor. 

















LOCOMOTIVE COALING STATIONS. 





The subject of coal handling is a very important one in 
railway work and within the past few years it has received 
much consideration. Each plant is a study in itself and re- 
quires that the design be made especially to meet the require- 
ments and conditions under which it is to be built and oper- 
ated. 

The main features controlling the design are, in general, 
as follows: Capacity; kinds of coal handled; daily consump- 
tion; kind of cars used; length of receiving hopper; number of 
tracks served with coal; whether weighing or measuring ap- 
paratus is to be considered; track clearances; whether coal 
is to be crushed or broken; kind of power required; whether 
coal is mixed; kind of construction; whether ground storage 
is to be considered; whether sand storage and drying are to 











Coaling Station at Asheville, N. C.; Southern Railway. 


be considered; whether cinder plants and pits are to be con- 
sidered; fire regulations and protection; terminal or isolated 
plant; location; release of cars; and switching. 

These features give an idea of the varied conditions which 
control the design of coal handling plants. After having care- 
fully studied the conditions under which the plant is to be 
built, the type of structure to be used can be determined. The 
above conditions govern this to a large degree; but the fol- 
lowing are probably the most important ones: Capacity; 
ground area covered by structure; land value; number of 
tracks coaled; kind of cars used; kind of coal handled; and 
whether weighing or measuring pockets are to be considered. 

The operating and maintenance costs vary, but are dependent 
on the following fixed conditions: Kind of cars used; simplicity 
of design; daily consumption; kind and care of machinery and 
power; and men operating the plant. 

Several types of plants are now in general use. The various 
types of stations based on handling coal in cars may be clas- 
sified as follows: Incline trestle type, with maximum incline 
grade of 5 per cent; steep incline trestle type, with grade from 
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20 per cent to 25 pr cent; locomotive crane types; clamshel! 
bucket type with trolleys; small bucket conveyor type (com. 
monly known as the mechanical type); continuous belt type; 
large bucket type, in which buckets of a large unit capacity 
are used, from one to two and a half tons’ capacity. 

Among the designers and builders of this class of work are 
Fairbanks, Morse & Co., Chicago who manufacture a full line 
of equipment, power, appliances, etc., required in the erection 
of this particular work. 





WATROUS TOILET FIXTURES. 





The Watrous Company, exhibited at booth 316, a variety of 
Watrous vitreous ware, lavatories, closets and other toilet 
fixtures for railway cars. These include a corner lavatory 
with push button faucet and tilting lever waste, arranged for 
cold water only; a 19-in. x 22-in. lavatory, fitted with the 
Watrous combination Fuller faucet and waste attachment; 
this fixture has two handles, one of which governs the sup- 
ply of both hot and cold water, and the other operates the 
waste plug; a Watrous vitreous ware dental lavatory, fitted 
with push button faucet, supply and waste connections; this 
is provided with a double water supply, one for the glass 
and the other flushes the inside of the bowl; also a number 
ot kinds of vitreous ware car closets, one of which is fitted 
with the new rotary trap hopper. The plain car closets 
are in one piece, with no joints or packing to become foul. 
The valve used on this closet is positive and automatic. 
It contains no submerged springs or delicate parts to become 
clogged. The Watrous new push button faucet used with 
the lavatories is an original design. It is self-closing and 
operates simply and easily without water hammer. The 
Watrous liquid soap fixture is of special interest as a car 
fixture, the objection to dirty soap being thereby eliminated, 
and it is economical. The automatic delivery of soap serves 
as a positive protection against unnecessary waste of soap 
and the misuse of the fixture. The office of the Watrous 
Company is in the Fisher Building, Chicago. 





IS YOUR HOSE EXPENSIVE? 





The advantage of a rubber hose with a steel armor, which 
prevents failures due to ordinary hose, was demonstrated 
during the convention at booth 322. For air brake and 
signal line service, this Sprague flexible steel armored hose 
offers a solution of the hose problem. 

The strong feature which the Sprague Electric Company, 
New York, claims, and which is said to be brought out in 
service, is that the rubber hose merely acts as a packing 
in the steel armor and cannot burst. This hose is made 
to stand a test pressure of 1,500 pounds. 





MISCELLANEOUS CAR AND RAILWAY CASTINGS. 





The Scullin-Gallagher Iron & Steel Company, St. Louis, 
Mo., well known as manufacturers of cast steel bolsters and 
truck side frames, has for many years made a specialty of car 
and other miscellaneous railway castings. Realizing’ the 
importance of this branch of the steel foundry industry, this 
company has devoted much time and money to the study 
of the best foundry methods and the most suitable chemical 
composition to insure castings of uniform quality, free from 
blow-holes and other defects, and possessing the requisite 
degree of toughness and strength. 

The company has a large and thoroughly modern plant ce- 
voted to this class of work, giving exceptional facilities ‘or 
making prompt shipments. 











